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Consult “Cantents"* for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; lo specialists in wildlife management, waste disposal, or pollution central. 


This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1963-74. 
Soil names and descriptions were approved in 1974. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in 1974. 
This survey was made cooperatively by the Soil Conservation Service and the 
Kansas Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Sumner County Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps could cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover picture: Grass waterway and terraces on Farnum ioam, | to 3 
percent slopes. 
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Foreword 


The Soil Survey of Sumner County, Kansas, contains much information 
useful in any land-planning program. Of prime importance are the predictions 
of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Many people assume that soils are all more or less alike. They are 
unaware that great differences in soil properties can occur even within short 
distances. Soils may be seasonally wet or subject to flooding. They may be 
shallow to bedrock. They may be too unstable to be used as a foundation for 
buildings or roads. Very clayey or wet soils are poorly suited to septic tank ab- 
sorption fields. A high water table makes a soil poorly suited to basements or 
underground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

We believe that this soil survey can help bring us a better environment 
and a better life. Its widespread use can greatly assist us in the conservation, 
development, and productive use of our soil, water, and other resources. 


habit Lhe) 


Robert K. Griffin 
State Conservationist 
Soil Conservation Service 
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%State Agricultural Experiment Station 
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SOIL SURVEY OF SUMNER COUNTY, KANSAS 


By Richard W. Fenwick and Ivan W. Ratcliff, Ur., Soil Conservation Service 


Fieldwork by Ivan W. Ratcliff, Jr., Soif Conservation Service 


United States Department of Agriculture, Soil Conservation Service, in 
cooperation with Kansas Agricultural Experiment Station 


SUMNER COUNTY is in the south-central part of 
Kansas. (See map on facing page.) It is 38 miles long and 
36 miles wide. The total area is 759,168 acres, or 1,186 
square miles. Wellington, the county seat, is near the 
center of the county. 

Farm income in this county comes mainly from the sale 
of wheat, grain sorghum, alfalfa, and cattle. Farm income 
is frequently supplemented by work in the aircraft indus- 
try at Wichita. Most of the soils are used for dryland 
farming and range. The range consists mainly of sloping 
and strongly sloping soils and shallow or moderately deep 
soils. 


General nature of the county 


This section provides general information about the cli- 
mate; physiography, relief, and drainage; and history and 
development of Sumner County. 


Climate 


By L. DEAN BaRK, climatologist, Kansas Agricultural Experiment 
Station, Manhattan, Kansas. 


In Sumner County, winters are cold because of 
frequent incursions of cold, continental air from the polar 
regions of Canada. Summers are hot, with only occasional 
interruptions of cooler air from the north. Precipitation is 
heaviest late in spring and early in summer; most of it 
comes as late-evening or night-time thunderstorms. Snow- 
fall during winter is usually light, and snow cover is not 
persistent. Annual precipitation is normally adequate for 
wheat, the major crop in Sumner County. 

Table 1 gives data on temperature and precipitation for 
Sumner County, as recorded at Wellington for the period 
1941 to 1970 (4). Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring (8). Table 3 pro- 
vides data on length of the growing season. 

In winter the average temperature is 36.6 degrees F 
and the average daily minimum temperature is 25.4 
degrees F. The lowest temperature on record, -19 degrees 


F, oceurred at Wellington on January 8, 1913. In summer 
the average temperature is 79.6 degrees F, and the 
average daily maximum is 91.9 degrees F. The highest 


‘temperature was 120 degrees F, recorded on July 18, 


1936. 

The annual precipitation is 33.95 inches. Of'this, 24.39 
inches, or 72 percent, usually falls during the period from 
April through September, which includes the growing 
season for most crops. Two years in 10, the April-Sep- 
tember rainfall is less than 14.85 inches. The heaviest one- 
day rainfall during the period of record was 6:52 inches at 
Wellington on June 21, 1942. 

Average annual snowfall is 13.8 inches. The greatest 
total occurred in the winter of 1948-49, when 38.5 inches 
of snow was measured. Several winters have passed with 
only a trace of snow. 

An average of 65 percent of the possible sunshine is 
received annually in Sumner County. In summer and fall 
sunshine averages 70 to 80 percent of that possible. In 
January, it is only 50 percent. 

The prevailing wind is from the south, but northerly 
winds are common in winter and early in spring. The nor- 
mal annual windspeed for nearby Wichita is 12.7 miles 
per hour. Monthly average windspeed is greatest in 
March and April. 

Duststorms occur occasionally in spring, when strong 
dry winds blow over unprotected soils. Tornadoes and 
severe thunderstorms, some with hail, oceur occasionally. 
These storms are local and of short duration, and the pat- 
tern of damage is variable and spotty. 


Physiography, relief, and drainage 


Sumner County is in the Wellington Lowland and the 
Arkansas River Lowlands of the Central Lowland physio- 
graphic province (5). Most of the upland soils of the coun- 
ty are on nearly level to moderately sloping plains. The 
valleys are wide and nearly level except where sand 
dunes form. 

Elevation ranges from 1,490 feet to 1,050 feet above 
sea level. The highest points in the county are west of 
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Conway Springs. The lowest points are near Geuda 
Springs and Drury along the Arkansas and Chikaskia 
Rivers. 

Drainage in the county is generally to the east and 
south. The northeastern part of the county is drained by 
the Arkansas and Ninnescah Rivers and their tributaries. 
Slate Creek and its tributaries drain the northwestern, 
central, and east-central parts of the county. The 
Chikaskia River and its main tributaries, Bluff Creek and 
Fall Creek, drain the west-central and southwestern parts 
of the county. Shoo Fly Creek and Bitter Creek, which 
are tributaries of the Chikaskia River, drain the south- 
central and southeastern parts of the county. 


History and development 


Sumner County is sloping to gently rolling prairie. The 
boundaries of the county were defined by the legislature 
on May 27, 1868, when a treaty was made with the Indi- 
ans. For many years Sumner County has ranked first in 
wheat production in the State. 

Wellington, the county seat, is the largest town in the 
county. There are a number of smaller towns in the coun- 
ty. 

Sumner County underwent some of the earliest agricul- 
tural development in the State. Many early settlers made 
the “run” on the opening of the Cherokee Strip in 
Oklahoma from Wellington and Caldwell. The Old Texas 
Trail entered Kansas about 2 miles south of Caldwell. 
Here the cattle drives concentrated for an overnight stop 
at the crossing of Bluff Creek. The marks of the trail can 
still be seen in places. 


How this survey was made 


Soil scientists made this. survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on. aerial photographs. These photographs 


show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a detailed soil map are called soil 
map units. Some map units are made up of one kind of 
soil, others are made up of two or more kinds of soil, and 
a few have little or no soil material at all. Map units for 
the detailed soil map are discussed in the section “Soil 
maps for detailed planning”; map units (associations) for 
the general soil map are discussed in the section “General 
soil map for broad land use planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested, and interpreta- 
tions of, their behavior are modified as necessary during 
the course of the survey. New interpretations are added 
to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sources, such as test results, records, field ex- 
perience, and information available from state and local 
specialists. For example, data on crop yields under 
defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
available to different groups of users, among them far- 
mers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows, in color, associations that have a distinct pattern 
of soils and of relief and drainage. Each association is a 
unique natural landscape. Typically, an association con- 
sists of one or more major soils and some minor soils. It 
is named for the major soils. The soils making up one unit 
ean occur in other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
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kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other charac- 
teristics that affect their management. 


1. Bethany-Kirkland-Tabler association 


Deep, nearly level and gently sloping, well drained and 
moderately well drained silt loams and silty clay loams 
on uplands 


This association consists principally of nearly level and 
gently sloping soils on broad plains. In small areas the 
slopes are short and occur along intermittent 
drainageways (fig. 1). 

This association makes up about 56 percent of the coun- 
ty. About 438 percent of the association is Bethany soils, 
20 percent is Kirkland soils, and 7 percent is Tabler soils. 
Minor soils make up the remaining 30 percent. 

Bethany soils are nearly level and gently sloping and 
are on broad plains and side slopes. They are well 
drained. The surface layer is dark grayish brown silt loam 
about 17 inches thick. The subsoil is dark grayish brown 
to brown, very firm clay to a depth of more than 60 
inches. 

Kirkland soils are nearly level and gently sloping and 
are on broad plains and side slopes next to drainageways. 
They are well drained. The surface layer is very dark 
grayish brown silt loam about 9 inches thick. The subsoil 
is dark grayish brown to reddish brown, very firm clay to 
a depth of more than 60 inches. 

Tabler soils are nearly level and are in slightly concave 
areas. They are moderately well drained. The surface 
layer is dark gray silty clay loam about 9 inches thick. 
The subsoil is dark gray and gray, very firm clay to a 
depth of more than 60 inches. 

The minor soils in this association are in the Corbin, 
Farnum, Milan, Pond Creek; Rosehill, and Waurika series. 
The Corbin, Farnum, Milan, and Pond Creek soils are in 
positions similar to those of Bethany and Kirkland soils. 
The Rosehill soils are on short slopes next to 
drainageways. The Waurika soils, like the Tabler soils, are 
in depressions. 

Most of this association is'in wheat and grain sorghums. 
Other small grains and alfalfa are also: grown in this as- 
sociaton. Some small areas are used for range. 

Most crops on soils of this association respond to fertil- 
izer. On the nearly level soils, practices are needed to 
maintain fertility, tilth, and the content of organic matter. 
The hazard of water erosion is slight to moderate on the 
gently sloping soils, and it can be controlled by use of 
conservation measures. 


2. Farnum-Vanoss-Bethany association 


Deep, nearly level to sloping, well drained loams and silt 
loams on uplands 


In this association are nearly level and gently sloping 
soils on broad plains and sloping soils on relatively nar- 
row side slopes. The association is on uplands near the 
Arkansas and Ninnescah Rivers (fig. 2). 


This association makes up about 7 percent of the coun- 
ty. Farnum soils make up about 31 percent of the associa- 
tion, Vanoss soils make up about 30 percent, and Bethany 
soils make up about 29 percent. Minor soils make up the 
remaining 10 percent. 

Farnum soils are nearly level to sloping and are on side 
slopes and broad plains. The surface layer is dark grayish 
brown loam about 11 inches thick. The subsoil is dark 
brown, firm clay loam about 29 inches thick. The underly- 
ing material is brown sandy clay loam. 

Vanoss soils are gently sloping and sloping and are typ- 
ically on side slopes. In some places they are nearly level 
and are on foot slopes and ridgetops. The surface layer is 
brown silt loam about 16 inches thick. The subsoil is 
brown, friable clay loam to a depth of more than 60 
inches. 

Bethany soils are nearly level and gently sloping and 
are on broad ‘plains. The surface layer is dark grayish 
brown silt loam about 17 inches thick. The subsoil is dark 
grayish brown to brown, very firm clay to a depth of 
more than 60 inches. 

The minor soils in this association are in the Brewer, 
Dale, Kirkland, Milan, and Tabler series. The Tabler and 
Kirkland soils are clayey and are nearly level and slightly 
concave. The Milan soils are in positions similar to those 
of Farnum soils, but their color is redder than that of 
Farnum soils. The Brewer and Dale soils are on terraces 
and flood plains. 

Most of this association is cultivated. Wheat is the prin- 
cipal crop. Minor acreages are used for alfalfa, sorghums, 
and soybeans, and some small areas are used for native 
range. 

Fertility is high, but most crops respond to fertilizer 
and good management. Management is needed on the 
nearly level soils to maintain fertility and content of or- 
ganie matter. Surface drainage of the nearly level soils is 
needed in some places. The gently sloping soils have a 
moderate water erosion hazard that can be controlled by 
use of proper conservation measures. 


3. Owens-Rosehill-Renfrow association 


Shallow to deep, gently sloping to steep, well drained clay 
loams on uplands 


This association consists of gently sloping and sloping 
soils on wide ridgetops and side slopes and strongly slop- 
ing to steep soils on short side slopes. This association 
generally is in dissected areas parallel to the major 
streams in the county (fig. 3). 

The association makes up about 7 percent of the coun- 
ty. Owens soils make up about 30 percent of the associa- 
tion, Rosehill soils make up about 28 percent, and 
Renfrow soils make up about 26 percent. Minor soils 
make up the remaining 16 percent of the association. 

Owens soils are shallow and gently sloping to steep. 
They are on the lower one-half to lower one-third of the 
side slopes. Their surface layer is dark grayish brown 
clay loam about 4 inches thick. The subsoil is light 
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brownish gray, very firm silty clay about 16 inches thick. 
The underlying material is light gray calcareous shale. 

Rosehill soils are moderately deep and gently sloping 
and sloping. They are on the upper one-half to upper two- 
thirds of side slopes. Rosehill soils are mostly in the east- 
ern half of the county. The surface layer is dark grayish 
brown clay loam about 10 inches thick. The next layer is 
light olive brown, very firm clay about 19 inches thick. 
The underlying material is light olive brown clay. Soft 
clayey shale is at a depth of 40 inches. 

Renfrow soils are deep and gently sloping and sloping. 
They are on relatively wide ridgetops and side slopes. 
Renfrow soils are mostly in. the western half of the coun- 
ty. The surface layer is dark reddish gray and reddish 
brown clay loam about 12 inches thick. The subsoil is red- 
dish brown and red, very firm clay te a depth of more 
than 60 inches. 

The minor soils in this association are in the Bethany, 
Kirkland, Milan, Pond Creek, and Elandeco series. The 
Bethany and Kirkland soils are on broad, gently sloping 
ridgetops and side slopes. The Milan and Pond Creek soils 
are on nearly level and gently sloping ridgetops. The 
Elandco soils are on flood plains. 

Most of the acreage of the gently sloping Rosehill and 
Renfrow soils in this association is cultivated, and wheat 
and grain sorghums are the main crops. About half of the 
acreage of the sloping Rosehill and Renfrow soils is cul- 
tivated to wheat and grain sorghum. The rest is in native 
range. Most of the acreage of the Owens soils is used for 
native range. 

Fertility is low to medium. Available water capacity is 
low to very low. Crops generally respond to fertilizer. 
Good management is needed for maintaining fertility, 
tilth, and content of organic matter. The gently sloping 
and sloping soils have a moderate to severe hazard of 
water erosion. Conservation practices to control erosion 
and conserve water are needed on these soils. 


4, Farnum-Shellabarger-Milan association 


Deep, nearly level to sloping, well drained loams and 
sandy loams on uplands 


This association consists of nearly level soils on broad 
plains, nearly level soils in relatively narrow areas on 
ridgetops, gently sloping soils in broad areas and on 
short side slopes, and sloping soils generally on short, 
complex side slopes. 

This association makes up about 15 percent of the coun- 
ty. Farnum soils make up about 30 percent of the associa- 
tion, Shellabarger soils make up about 30 percent, and 
Milan soils make up about 30 percent. Minor soils make 
up the remaining 10 percent. 

Farnum soils are nearly level to sloping. The nearly 
level and gently sloping soils are on broad plains and side 
slopes. The sloping soils are on short side slopes. The sur- 
face layer is dark grayish brown loam about 11 inches 
thick. The subsoil is dark brown, firm clay loam about 29 
inches thick. The underlying material is brown sandy clay 
loam. 


Shellabarger soils are gently sloping and. sloping. They 
are on narrow ridgetops and short side slopes. The sur- 
face layer is brown sandy loam about 11 inches thick. The 
subsoil is reddish brown, friable fine sandy loam and 
sandy clay loam about 27 inches thick. The underlying 
material is yellowish red sandy loam. 

Milan soils are nearly level to sloping. The nearly level 
and gently sloping soils are on broad plains and side 
slopes. The sloping soils are on short side slopes. The sur- 
face layer is dark grayish brown loam about 10 inches 
thick. The subsoil is dark brown to red, firm and very 
firm clay loam and sandy clay loam about 38 inches thick. 
The underlying material is yellowish red sandy clay loam. 

The minor soils in this association are in the Bethany, 
Carwile, Kirkland, Rosehill, Tabler, and Vanoss series. 
The Bethany, Kirkland, and Vanoss soils are in broad, 
nearly level areas and on gently sloping side slopes. The 
Carwile and Tabler soils are in nearly level to slightly 
concave areas. Rosehill soils are on short side slopes next 
to drainageways. 

Most of this association is cultivated. Wheat and grain 
sorghums are the principal crops. Some of the sloping 
areas are used for native range. 

Fertility is medium to high; but most crops respond to 
fertilizer. Good management is needed on the nearly level 
soils for maintaining fertility, tilth, and content of organic. 
matter. The gently sloping and sloping. soils have a 
moderate to severe hazard of water erosion that can be 
controlled by use of proper conservation measures. 


5. Canadian-Dale-Reinach association 


Deep, nearly level, well drained sandy loams, silt loams 
and silty clay loams on low terraces and flood plains 


This association consists of nearly level soils along the 
Ninnescah and Arkansas Rivers. The Canadian soils 
generally are nearer to the streams than Dale and 
Reinach soils (fig. 4). 

This association makes up about 7 percent of the coun- 
ty. Canadian soils make up about 30 percent of the as- 
sociation, Dale soils make up about 30 percent, and 
Reinach soils make up about 30 percent. Minor soils make 
up the remaining 10 percent. 

Canadian soils are on low terraces. The surface layer is 
grayish brown sandy loam about 10 inches thick. The sub- 
soil is pale brown and yellowish brown, very friable sandy 
loam about 30 inches thick. The underlying material is 
reddish. yellow loamy sand. 

Dale soils are on low terraces and flood plains. The sur- 
face layer is dark grayish brown and very dark grayish 
brown silt loam about 24 inches thick. The subsoil is 
brown, firm silt loam about 10 inches thick. The underly- 
ing material is dark brown silt loam. 

Reinach soils are on low terraces and flood plains. The 
surface layer is brown silt loam about 18 inches thick. The 
subsoil is brown, friable silt loam about 17 inches thick. 
The underlying material is light brown silt loam. 
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Minor soils in this association are in the Brewer, Lesho, 
Lincoln, Elandco, Pratt, and Tivoli series. Brewer soils 
are on low terraces. Lesho, Lincoln, and Elandco soils are 
on flood plains next to the streams. The Pratt and Tivoli 
soils occupy sand hills adjacent to the major streams. 

Most of this association is in small grains, sorghums, al- 
falfa, and soybeans. The soils are well suited to alfalfa, 
and more alfalfa is grown in this association than in any 
other in the county. 

Most crops on soils of this association respond to fertil- 
izer. Lime generally is not required for wheat, sorghum, 
or soybeans, but it is required in places for alfalfa. Good 
management is needed for maintaining fertility, tilth, and 
content of organic matter. The hazard of soil blowing is 
slight to moderate on the Canadian soils, and practices 
are needed to control soil blowing. Most soils of this as- 
sociation are occasionally flooded. Floods are usually short 
and do not cause severe erosion or major damage to 
growing crops. 


6. Elandco-Brewer-Reinach association 


Deep; nearly level, well drained and moderately well 
drained’ silt loams and silty clay loams on low terraces 
and flood plains 


This association consists of nearly level soils along the 
major streams in the county. 

This association makes up about 8 percent of the coun- 
ty. Elandco soils make up about 50 percent of the associa- 
tion, Brewer soils make up 20 percent, and Reinach soils 
make up 12 percent. Minor soils make up the remaining 
18 percent. 

Elandco soils are on flood plains and low terraces 
throughout the county. The surface layer is very dark 
grayish brown silty clay loam about 45 inches thick. The 
underlying material is brown silty clay loam. 

Brewer soils are on low terraces and flood plains. These 
soils are mostly in the eastern half of the county along 
Slate and Shoo Fly Creeks. The surface layer is very 
dark gray silty clay loam about 14 inches thick. The sub- 
soil is very dark gray to dark grayish brown, very firm 
silty clay to a depth of more than 60 inches. 

Reinach soils are on low terraces and flood plains. 
These soils are mostly in the western half of the county 
along the Chikaskia River and Fall and Bluff Creeks. The 
surface layer is brown silt loam about 13 inches thick. The 
subsoil is brown, friable silt loam about 17 inches thick. 
The underlying material is light brown silt loam. 

Minor soils in this association are in the Crisfield, Lin- 
coln, Dale, Pratt, and Tivoli series. The Crisfield, Lincoln, 
and Dale soils are on flood plains and low terraces next to 
the streams. The Pratt and Tivoli soils occupy sand hills 
adjacent to the Chikaskia River. 

Most of this association is cultivated, and wheat and 
grain sorghums are the principal crops. Small areas are in 
alfalfa. The minor sandy soils are used primarily for 
det Shrubs and trees are adjacent to the stream chan- 
nels. 


Most crops on soils of this association respond to fertil- 
izer, good management, and proper tillage. The soils have 
medium to high fertility. Flooding is rare to frequent. 
Water erosion and damage to crops may occur during 
floods. Little can be done on an individual basis to 
prevent flooding. Major works of improvement, including 
levee construction and watershed protection by use of 
large or small water impoundment structures, would 
diminish the flooding hazard. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of' soil in the 
survey area. They are described: in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; ‘in planning land use and 
developing soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil map represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 

Soils that have a similar profile make up a soil series. 
Except for allowable differences in texture of the surface 
layer or of the underlying substratum, all the soils of a 
series have major horizons that are similar in composition, 
thickness, and arrangement in the profile. A soil series 
commonly is named for a town or geographic feature near 
the place where a soil of that series was first observed 
and mapped. The Milan series, for example, was named 
for the town of Milan in Sumner County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or. manage- 
ment. For example, Milan loam, 1 to 3 percent slopes, is 
one of several phases within the Milan series. 

Some map units in the survey area are made up of. two 
or more dominant kinds of soil. Such map units are called 
soil complexes and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area in- 
cludes some of each of the two or more dominant soils, 
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and the pattern and proportion are somewhat similar in 
all areas. Brewer complex is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped as 
one unit because there is little value in separating them. 
The pattern and proportion of the soils are not uniform. 
An area shown on the map has at least one of the domi- 
nant (named) soils or may have all of them. Dale and 
Reinach silt loams is an undifferentiated group in this 
survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the description of each 
map unit. Some of the more unusual or strongly contrast- 
ing soils that are included are identified by a special sym- 
bol on the soil map. 

Most mapped areas include places that have little or no 
soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineated 
on the soil map and given descriptive names. The Shale 
outcrop part of the Owens-Shale outcrop complex is the 
only such delineated area in this county. Some areas are 
too small to be delineated and are identified by a special 
symbol on the soil map. 

The acreage and proportionate extent of each map unit 
are given in table 4, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is' given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 

Requirements for sewage disposal can be obtained from 
the local Board of Health. Requirements for protecting 
built-up areas from flooding can be obtained from the 
State Division of Water Resources. 

Ba—Bethany silt loam, 0 to 1 percent slopes. This is 
deep, nearly level, well drained soil on uplands. It oecu- 
pies broad plains. 

Typically, the surface layer is dark grayish brown silt 
loam about 17 inches thick; in most places it ranges from 
14 to 19 inches in thickness. The subsoil is very firm clay 
that extends to a depth more than 60 inches; the upper 
part is dark grayish brown, and the middle part is dark 
brown and contains small calcareous concretions. Below a 
depth of about 48 inches the subsoil typically is brown 
and has common, coarse, distinct, yellowish red mottles 
and a few calcareous concretions. In some places the sur- 
face layer is less than 10 inches thick; in other places it is 
more than 19 inches-thick. 

Permeability is slow, and available water capacity is 
high. Runoff is slow, and fertility is high. The surface 
layer ranges from medium acid to neutral. The subsoil is 
neutral or mildly alkaline in the upper part and mildly al- 
kaline or moderately alkaline in the lower part. The sur- 
face layer is friable and is easily tilled through a fairly 
wide range in moisture content. The subsoil has a high 
shrink-swell potential. 


Most areas of this soil are in wheat, sorghum, and alfal- 
fa. The soil has good potential for crops, rangeland, 
pasture, and windbreaks. 

This soil is well suited to small grains, sorghum, and al- 
falfa. The main concerns of management are maintaining 
fertility, tilth, and organic matter content. Effective prac- 
tices for conserving moisture are keeping tillage to a 
minimum and properly using crop residues. There is little 
or no erosion hazard. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. Young trees need considera- 
ble care if they are to grow well. Rainfall is likely to be 
limited and irregular, and irrigating the trees promotes 
growth. Cultivating young windbreaks to control weeds 
reduces competition for soil moisture. Windbreaks need to 
be protected from livestock, fire, and rodents. 

This soil has a high shrink-swell potential in the subsoil. 
If engineering structures are built on this soil, they 
should be designed to prevent damage caused by the 
shrinking and swelling. This can be done by using 
adequate reinforcing steel in concrete foundations and 
backfilling with sand or gravel; installing foundation 
drains; backfilling under concrete slab driveways, side- 
walks, and local roads and streets with sand or gravel; 
and providing drainage outlets and expansion joints. 
Sewage lagoons or a central sewage system should be 
used for waste disposal. Septic tank systems often fail 
beeause of the slow permeability. This soil is suitable for 
leveling for flood irrigation if adequate water is available. 
Capability unit I-1; Loamy Upland range site. 

Bb—Bethany silt loam, 1 to 3 percent slopes. This is 
a deep, gently sloping, well drained soil on uplands. It oc- 
cupies broad side slopes. 

Typically, the surface layer is dark grayish brown silt 
loam about 17 inches thick; in most places it ranges from 
14 to 19 inches in thickness. The subsoil is very firm clay 
that extends to a depth of more than 60 inches; the upper 
part is dark grayish brown, and the middle part is dark 
brown and contains small calcareous concretions. Below a 
depth of about 48 inches the subsoil typically is brown 
and has common, coarse, distinct, yellowish red mottles 
and a few calcareous concretions. In some places the 
lower part of the subsoil does not have mottles. In places 
the surface layer is less than 14 inehes thick, and in 
places it is more than 19 inches thick. 

Included in mapping are small areas of Renfrow, Far- 
num, and Pond Creek soils that make up about 5 percent 
of the mapped acreage. These included areas are in the 
same positions as Bethany soils. 

Permeability is slow, and available water capacity is 
high. Runoff is medium, and fertility is high. The surface 
layer ranges from medium acid to neutral. The subsoil is 
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neutral or mildly alkaline in the upper part and mildly al- 
kaline or moderately alkaline in the lower part. The sur- 
face layer is friable and is easily tilled through a fairly 
wide range in moisture content. The subsoil has a high 
shrink-swell potential. 

Most areas of this soil are in wheat, sorghum, and alfal- 
fa. The soil has good potential for crops, rangeland, 
pasture, and windbreaks. 

This soil is well suited to small grains, sorghum, and al- 
falfa. There is a moderate hazard of water erosion if the 
soil is cultivated and not protected. Terraces and contour 
farming help to control erosion. Proper use of fertilizer 
and crop residues helps to maintain fertility, organic 
matter content, and tilth. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. Young trees need considera- 
ble care if they are to grow well. Rainfall is likely to be 
limited .and irregular, and irrigating the trees promotes 
growth. Cultivating young windbreaks to control weeds 
reduces competition for soil moisture. Windbreaks need to 
be protected from livestock, fire, and rodents. 

This soil has a high shrink-swell potential in the subsoil. 
If engineering structures are built on this soil, they 
should be designed to prevent damage caused by shrink- 
ing and swelling. This can be done by using adequate 
reinforcing steel in concrete foundations and backfilling 
with sand or gravel; installing foundation drains; 
backfilling under concrete slab driveways, sidewalks, and 
local roads and streets with sand or gravel; and providing 
drainage outlets and expansion joints. Sewage lagoons or 
a central sewage system should be used for waste 
disposal. Septic tank systems often fail because of the 
slow permeability. This soil is suitable for bench leveling 
for flood irrigation if adequate water is available. Capa- 
bility unit’ Ile-1; Loamy Upland range site. 

Br—Brewer silty clay loam (0 to 2 percent slopes). 
This is a deep, nearly level, moderately well drained soil 
in broad areas on low terraces and flood plains. It is rare- 
ly flooded. 

Typically, the surface layer is very dark gray silty clay 
loam about 14 inches thick; over most of the area it 
ranges from about 10 to 15 inches in thickness. The sub- 
soil is very firm silty clay that extends to a depth of more 
than 60 inches; the upper part is very dark gray, the mid- 
dle part is very dark grayish brown, and the lower part is 
dark grayish brown. In about 10 percent of the area the 
surface layer is silty clay or it is silty clay loam less than 
10 inches thick. 

Permeability is slow, and available water capacity is 
high. Runoff is slow, and fertility is medium. The surface 
layer is slightly acid or neutral. The subsoil is neutral or 
mildly alkaline in the upper part and neutral to moderate- 


ly alkaline in the lower part. The surface layer has a 
moderate shrink-swell potential, and the subsoil has a 
high shrink-swell potential. The surface layer is friable, 
but tillage should be performed only under optimum 
moisture conditions. 

Most areas of this soil are farmed. Wheat is the prin- 
cipal crop. Smaller acreages are used for soybeans, 
sorghum, and alfalfa. This soil has good potential for 
crops, rangeland, rangeland wildlife habitat, pasture, and 
windbreaks. 

This soil is well suited to small grains, soybeans, 
sorghum, and alfalfa. It -has a slight hazard of flooding, 
and crop damage is slight. The hazard of flooding and the 
slow permeability moderately limit the choice of crops 
and the time of tillage operations. Tilling when the soil is 
too wet or too dry causes the soil to be cloddy. Minimum 
tillage operations performed at optimum moisture condi- 
tions and proper use of crop residues help to maintain 
tilth, content of organic matter, and fertility. 

This soil is well suited to rangeland. It receives extra 
moisture as runoff from nearby higher areas and from 
flooding. Grazing when the soil is too wet causes surface 
compaction and poor tilth. Overgrazing reduces the vigor 
and growth of the tall, palatable grasses and allows 
shorter, less productive species to become established. 
Proper stocking rates, ‘deferred-rotation grazing, and 
proper placement of salt and water help to keep the grass 
in good to excellent condition. 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. Young trees need considera- 
ble care if they are to grow well. Rainfall is likely to be 
limited and irregular, and irrigating the trees during dry 
weather promotes growth. Cultivating young windbreaks 
to control weeds reduces competition for soil moisture. 
Windbreaks need to be protected from livestock, fire, and 
rodents. 

This soil is poorly suited to urban uses such as homes, 
buildings, and streets and as a source of roadfill because 
of the flooding hazard and the high shrink-swell potential 
in the subsoil. If engineering structures are built on this 
soil, they should be designed to prevent damage caused 
by the shrinking and swelling and by flooding. Some 
treatment methods are using adequate reinforcing steel in 
concrete foundations and backfilling with sand or gravel; 
installing foundation drains; backfilling under concrete 
slab driveways, sidewalks, and local roads and streets 
with sand or gravel and providing drainage outlets; and 
including expansion joints. Areas should be protected 
from flooding. Sewage lagoons or central sewage systems 
can be used for waste disposal. Septic tank systems often 
fail because of the slow permeability. This soil is suitable 
for leveling for irrigation if adequate drainage is pro- 
vided. Capability unit I-2; Loamy Lowland range site. 

Bs—Brewer complex (0 to 2 percent slopes). This com- 
plex consists of deep, nearly level, moderately well 
drained soils on low terraces and flood plains. These soils 
are rarely flooded. This complex is 55 to 85 percent 
Brewer silty clay loam and 15 to 45 percent salt-affected 
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soils. Individual areas of this mapping unit are small, and 
they generally occur away from the stream. 

Typically, the Brewer soil has a very dark gray silty 
clay loam surface layer about 14 inches thick; it ranges 
from 10 to 15 inches in thickness. The subsoil is very firm 
silty clay that extends to a depth of more than 60 inches; 
the upper part is very dark gray, the middle part is very 
dark grayish brown, and the lower part is dark grayish 
brown. White crystalline materials are in the subsoil in 
some places. 

Typically, the salt-affected soils have a light-colored 
surface layer 2 to 5 inches thick that forms a crust when 
dry but puddles after heavy rain; the texture is silty clay 
loam or clay loam. The subsoil is silty clay that is massive 
or has weak, blocky stricture. In most places the subsoil 
contains white crystalline salts. The amount and distribu- 
tion of salts and alkali vary (fig. 5). 

Permeability is slow, and available water capacity is 
high. Runoff is slow. Fertility is medium in the Brewer 
soil and low in the salt-affected soil. The surface layer has 
a moderate shrink-swell potential, and the subsoil has a 
high shink-swell potential. 

Most of this complex is cultivated. Some formerly cul- 
tivated areas are idle. This complex has only poor poten- 
tial for crops, windbreaks, and most engineering uses. It 
has only fair potential for rangeland and pasture and 
good potential for open-land and rangeland wildlife 
habitat. 

Moderately salt-tolerant crops such as barley, grain 
sorghum, and rye are the principal crops. Wheat and al- 
falfa are poorly suited. Crop growth is uneven because of 
the variability of the soils. Crop growth is poor in the 
salt-affected areas, which are difficult to till and do not 
dry out readily. Returning all crop residues to the salt-af- 
fected soils and adding other organic matter help to keep 
the salt-affected areas from spreading. Tilling when the 
soils are too wet or too dry causes them to be cloddy. 
This complex also has a slight hazard of flooding; crop 
damage is slight. 

These soils are moderately well suited to rangeland. 
Moisture is increased in these soils by runoff from nearby 
higher areas and by flooding. Grazing when the soils are 
too wet causes surface compaction and poor tilth. Grass 
growth is uneven because of the variability of the soils. 
Overgrazing reduces the vigor and growth of the tall, 
palatable grasses and allows shorter, less productive spe- 
cies to become established. Proper stocking rates, 
deferred-rotation grazing, proper placement of salt and 
water, and restricted use during wet periods help to keep 
the grass and soils in good condition. 

These soils are poorly suited to windbreaks, Trees grow 
well on Brewer silty clay loam once they are established. 
However, trees in the salt-affected areas grow poorly 
even if they survive. Growth is variable because of the 
variability of the soils. 

These soils are poorly suited to homesites, building 
sites, streets, and other urban uses, as a source of roadfill, 
because of the flooding hazard and the high shrink-swell 


potential in the subsoil. If engineering structures are 
built, they should be placed on the Brewer soil, and they 
should be designed to withstand the damaging effects of 
shrinking and swelling and flooding. This can be done by 
using adequate reinforcing steel in concrete foundations 
and backfilling with sand or gravel; installing foundation 
drains; backfilling under concrete slab driveways, side- 
walks, and local roads and streets with sand or gravel; 
and providing drainage outlets and expansion joints. The 
areas should be protected from flooding. The salt-affected 
soils contain soluble salts in the subsoil that corrode 
metal. They are also poorly suited for lawns. Septic tank 
systems often fail because of the slow permeability, but 
sewage lagoons or a central sewage system can be used 
for waste disposal. Capability unit IVs-1; Brewer soil in 
Loamy Lowland range site, salt-affected soils in Saline 
Lowland range site. 

Ca—Canadian sandy loam (0 to 1 percent slopes). This 
is a deep, nearly level, well drained soil on stream ter- 
races. It is in long, narrow strips along streams, but it is 
high enough that it is rarely flooded, about once in 5 to 10 
years. 

Typically, the surface layer is grayish brown sandy 
loam about 10 inches thick. The subsoil is very friable 
sandy loam about 30 inches thick; the upper part is pale 
brown, and the lower part is light yellowish brown. The 
substratum is reddish yellow loamy fine sand. In some 
places the soil is redder. In some areas it is more sandy 
below the surface layer. In some places the surface layer 
is loamy fine sand 2 to 8 inches thick. 

Included in mapping are small areas of Lesho and Dale 
soils in similar positions. These soils make up about 10 
percent of the mapping unit. They contain more clay in 
the solum than Canadian soils, and Lesho soils are 
somewhat poorly drained. 

Permeability is moderately rapid, and available water 
capacity is moderate. Runoff is slow, and fertility is medi- 
um. The solum is slightly acid or neutral. The ‘surface 
layer is very friable and is easily tilled through a wide 
range in moisture content. This soil has a low shrink-swell 
potential. 

Most areas of this soil are cultivated. Wheat and 
sorghum are the principal crops, and some alfalfa is 
grown. This soil has good potential for crops, rangeland, 
rangeland wildlife habitat, pasture, and windbreaks. It 
has good to poor potential for recreation and engineering 
uses. 

This soil is well suited to small grains, sorghum, and al- 
falfa. It has a slight to moderate hazard of soil blowing on 
cultivated areas during short periods of the year when 
there is no plant cover. There is also a slight hazard of 
erosion from flooding. Crop damage from flooding is 
slight. Proper use of crop residues and minimum tillage 
help to control soil blowing and conserve moisture. 

This soil is well suited to rangeland. It receives extra 
moisture from adjacent upland soils or from flooding. 
Overgrazing reduces the protective plant cover and 
causes deterioration of the plant community. Proper 
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stocking rates, deferred-rotation grazing, and proper 
placement of salt and water help to keep the grass in 
good to excellent condition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is like- 
ly to be limited and irregular, and irrigating the trees 
during dry weather promotes growth. Cultivating young 
windbreaks to control weeds reduces competition for soil 
moisture. Windbreaks need to be protected from 
livestock, fire, and rodents. 

This soil is poorly suited to building sites because of 
the hazard of flooding. It is a good source of topsoil. If 
this soil is to be used for building sites, the areas should 
be protected from flooding. It is suitable for leveling for 
flood irrigation or for sprinkler irrigation. Capability unit 
I-2; Sandy Lowland range site. 

Ce—Carwile soils (0 to 1 percent slopes). This undif- 
ferentiated group consists of deep, nearly level, somewhat 
poorly drained soils on uplands. It occupies small depres- 
sional areas that are roughly cireular. 

Typically, the surface layer is grayish brown fine sandy 
loam or clay loam about 10 inches thick; it ranges from 8 
to 20.inches in thickness.’ The subsoil is very firm clay 
about 29 inches thick and is light brownish gray mottled 
with strong brown. The substratum is light brownish gray 
sandy clay loam. 

Included in mapping are about 10 percent Shellabarger 
soils, 5 percent Farnum soils, and 5 percent Milan soils. 
These soils are in higher, convex areas. They are well 
drained and have a less clayey subsoil than Carwile soils. 

Permeability is slow, and available water capacity is 
moderate. Runoff is slow, and fertility is medium. The 
solum is slightly acid or neutral. The surface layer is fria- 
ble. The subsoil has a high shrink-swell potential. This soil 
has a perched ,water table in wet seasons. 

About two-thirds of the acreage of this undif- 
ferentiated group is used for wheat and sorghum. The 
rest is used for pasture and range. The soils have good 
potential for crops, rangeland, and pasture but only fair 
potential for windbreaks. They have poor potential for 
recreation and engineering uses. 

These soils are well suited to small grains and sorghum. 
Alfalfa does not grow well because of soil wetness. Ex- 
cessive wetness is a moderate hazard. These soils are 
saturated with water at some time during most years. 
During wet weather, water is sometimes ponded on the 
surface for several days. Planting and harvesting are 
often delayed, and crops are drowned in some years, In 
areas that have a fine sandy loam surface layer, there is a 
slight to moderate hazard of soil blowing during short 
periods of the year when there is little or no plant cover. 
Surface drainage is possible in some places where suitable 
outlets are available. Minimum tillage and proper use of 
crop residues help to control soil blowing. 

These soils are well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 


tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

These soils are moderately well suited to windbreaks. 
The clayey subsoil releases moisture slowly. The main 
problem is excessive wetness. Survival in low areas 
where water ponds is likely to be poor. Draining these 
areas is helpful. Rainfall is likely to be irregular, and ir- 
rigating the trees during dry weather promotes growth. 
Cultivating young windbreaks to control weeds reduces 
competition for soil moisture. Windbreaks need to be pro- 
tected from livestock, fire, and rodents. 

These soils are poorly suited to most urban uses, in- 
cluding building sites, because of the high shrink-swell 
potential in the subsoil and wetness. If engineering struc- 
tures are built they need to be designed to prevent 
damage caused by the shrinking and swelling. Drainage 
needs to be provided. This can be done by using adequate 
reinforcing steel in concrete foundations and backfilling 
with sand or gravel; installing foundation drains; 
backfilling under concrete slab driveways, sidewalks, and 
local roads and streets with sand or gravel; providing 
drainage outlets; and including expansion joints. Areas 
should be protected from runoff from adjacent areas. 
Septic tank systems often fail because of slow permeabili- 
ty and seasonal wetness. Sewage lagoons or a central 
sewage system can be used for waste disposal. These soils 
are suitable for leveling for irrigation if adequate 
drainage is provided. The included areas of. Shellabarger 
sandy loam, Farnum loam, and Milan loam are better 
suited to most engineering uses than Carwile soils. Capa- 
bility unit IIw-1; Sandy range site. 

Cr—Corbin silt loam (0 to 2 percent slopes). This is a 
deep, nearly level, well drained soil on uplands. It typi- 
cally is in broad areas, but some areas are small and ir- 
regular in shape. 

Typically, the surface layer is dark grayish brown silt 
loam about 16 inches thick; it ranges from 12 to 16 inches 
in thickness. The subsoil is about 32 inches thick; the 
upper part is brown, friable silty clay loam, and the lower 
part is dark brown, very firm clay. The substratum is 
brown silty clay loam that has a few small calcareous 
concretions. In some places the depth to the clay portion 
of the subsoil is less than 20 inches. In some areas the 
subsoil is less clayey than it is in the typical profile. 

Permeability is moderate in the upper part of the sub- 
soil and slow in the lower part. Available water capacity 
is high. Runoff is slow, and fertility is high. The surface 
layer ranges from medium acid to neutral, and the subsoil 
is slightly acid or neutral. The surface layer is friable and 
easily tilled through a fairly wide range in moisture con- 
tent. The lower part of the subsoil has a high shrink-swell 
potential. 

This soil is mostly in wheat and sorghum. It has good 
potential for crops, rangeland, rangeland wildlife habitat, 
pasture, and windbreaks. 

This soil is well suited to small grains, sorghum, and al- 
falfa. The main concerns of management are maintaining 
fertility, tilth, and organic matter content. Effective prac- 


10 SOIL SURVEY 


tices for conserving moisture are keeping tillage to a 
minimum and properly using crop residues. Generally 
there is little or no erosion hazard, but in a few places 
where slopes are long there is a slight hazard of water 
erosion. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is like- 
ly to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
‘trol weeds reduces competition for soil moisture. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This soil has a moderate shrink-swell potential in the 
upper part of the subsoil and a high shrink-swell potential 
in the lower part of the subsoil. If engineering structures 
are built on this soil, they should be designed to 
withstand the damaging effects of shrinking and swelling. 
This can be done by using adequate reinforcing steel in 
concrete foundations and backfilling with sand or gravel; 
installing foundation drains; backfilling under concrete 
slab driveways, sidewalks, and local roads and streets 
with sand or gravel; providing drainage outlets; and in- 
eluding expansion joints. Sewage lagoons or a central 
sewage system can be used for waste disposal. Septic 
tank systems often fail because of the slow permeability. 
This soil is suitable for leveling for flood irrigation if 
adequate water is available. Capability unit I-1; Loamy 
Upland range site. 

Cs—Crisfield sandy loam (0 to 2 percent slopes). This 
is a deep, nearly level, well drained soil on low terraces. 
It is in long, narrow strips along streams, but it is high 
enough that it is only flooded about once in 5 to 10 years. 

Typically, the surface layer is brown sandy loam about 
14 inches thick; it ranges from 10 to 20 inches in 
thickness. The subsoil is reddish brown, friable sandy 
loam about 36 inches thick. The substratum is yellowish 
red sandy loam. In some areas the soil is more sandy 
below the surface layer. 

Permeability is moderately rapid, and available water 
capacity is moderate. Runoff is slow, and fertility is medi- 
um. The solum ranges from medium. acid to neutral. The 
surface layer is friable and easily tilled through a wide 
range in moisture content. This soil has a low shrink-swell 
potential. 

This soil is mostly in wheat and sorghum; some small 
areas are used for range. This soil has good potential for 
crops, rangeland, rangeland wildlife habitat, pasture, and 
windbreaks. It has good to poor potential for recreation 
and engineering uses. 

This soil is well suited to small grains, sorghum, and al- 
falfa. It has a moderate hazard of soil blowing in. cul- 
tivated areas during short periods of the year when there 


is little or no plant cover. Also, there is a slight hazard of 
flooding, but floods are usually short and do little or no 
damage to crops. Proper use of crop residues and 
minimum tillage help to control soil blowing and conserve 
moisture. 

This soil is well suited to rangeland. It receives extra 
moisture because of runoff from adjacent upland soils and 
flooding. Overgrazing reduces the vigor and growth of 
the tall, palatable grasses and allows shorter, less produc- 
tive species to become established. Proper stocking rates, 
deferred-rotation grazing, and proper placement of salt 
and water help to keep the grass in good to excellent con- 
dition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is like- 
ly to be limited and irregular, and irrigating the trees 
during dry weather promotes growth. Cultivating young 
windbreaks to control weeds reduces competition for soil 
moisture. Windbreaks need to be protected from 
livestock, fire, and rodents. 

This soil is poorly suited to building sites because of 
the hazard of flooding. If it is to be used for this purpose, 
the area should be protected from flooding. This soil is a 
good source of topsoil. It is suitable for leveling for flood 
irrigation or for sprinkler irrigation. Capability unit I-2; 
Sandy Lowland range site. 

Da—Dale silt loam, 2 to 8 percent slopes. This is a 
deep, sloping, well drained soil on escarpments between 
flood plains and low terraces. It is also along intermittent 
drainageways and swales on flood plains and low terraces. 
Areas are relatively narrow and typically are 250 to 500 
feet wide. Most areas are rarely flooded. 

Typically, the surface layer is silt loam about 24 inches 
thick; the upper part is dark grayish brown, and the 
lower part is very dark grayish brown. The surface layer 
ranges from 12 to 30 inches in thickness. The subsoil is 
brown to dark brown, friable silt loam about 10 inches 
thick. The substratum is brown to dark brown silt loam. 
In some places the soil is fine sandy loam throughout. 

Permeability is moderate, and available water capacity: 
is high. Runoff is rapid, and fertility is medium. The sur- 
face layer ranges from slightly acid to mildly alkaline, and 
the subsoil ranges from slightly acid to moderately al- 
kaline. The surface layer is friable and easily tilled 
through a fairly wide range in moisture content. This soil 
has a moderate shrink-swell potential. 

This soil is mostly in wheat, sorghum, and alfalfa. Some 
steeper, more narrow areas are idle. This soil has good 
potential for crops, rangeland, pasture, and windbreaks. It 
has good potential for open-land and rangeland wildlife 
habitat and good to poor potential for recreation. It has 
good to poor potential for engineering uses. 

This soil is moderately well suited to small grains, 
sorghum, and alfalfa. The hazard of water erosion is 
severe if the soil is cultivated and not protected. Deep 
gullies extending back from the slope into adjoining soils 
frequently develop when erosion continues. Terracing is 
impractical in most places because of short slopes. Diver- 
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sion terraces built on adjoining soils help to control gul- 
lies. Tillage operations and planting on the contour help to 
control erosion. Returning all crop residue to the soil and 
adding manure help to improve tilth and maintain organic 
matter content. Crop damage from flooding is slight. 

This soil is well suited to rangeland. It receives extra 
moisture because of runoff from adjacent soils or flood- 
ing. Overgrazing reduces the vigor and growth of the tall, 
palatable grasses and allows shorter, less productive spe- 
cies to become established. Overgrazing also reduces 
ground cover, increasing runoff and erosion. Proper 
stocking rates, deferred-rotation grazing, and proper 
placement of salt and water help to keep the grass in 
good to excellent condition and protect the soil. 

This soil is well suited to windbreaks; however, there is 
a severe hazard of water erosion while the windbreak is 
being established. Planting the rows of trees on the con- 
tour helps to control erosion. Young trees need considera- 
ble care if they are to grow well. Rainfall during part of 
the growing season is likely to be inadequate for max- 
imum growth. Irrigating of trees needs to be done care- 
fully so as not to cause water erosion. Cultivation to con- 
trol weeds must be done carefully so as not to increase 
erosion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This soil is poorly suited to building sites because of 
the hazard of flooding. If it is to be used for this purpose, 
the area should be protected from flooding. This soil is a 
good source of topsoil. Capability unit IIIe-1; Loamy 
Lowland range site. 

Dr—Dale and Reinach silt loams (0 to 1 percent 
slopes). This undifferentiated group consists of deep, 
nearly level, well drained soils on low terraces and flood 
plains. Most areas are rarely flooded. The soils of this 
unit generally are in long, narrow areas parallel to 
streams. They occur individually or in combination in the 
mapped areas. Some areas are almost entirely either Dale 
silt loam or Reinach silt loam; others are divided either in 
equal or unequal proportions. In some places the soil is 
silty clay loam throughout. 

Typically, the Dale soil has a silt loam surface layer 
about 24 inches thick; the upper part is dark grayish 
brown and the lower part is very dark grayish brown; the 
surface layer ranges from 12 to 30 inches in thickness. 
The subsoil is brown to dark brown, friable silt loam 
about 10 inches thick. The substratum is brown to dark 
brown silt loam. 

Typically, the Reinach soil has a brown to dark brown 
silt loam surface layer about 18 inches thick; the surface 
layer ranges from 13 to 25 inches in thickness. The sub- 
soil is brown to dark brown, friable silt loam about 17 
inches thick. The substratum is light brown silt loam that 
is calcareous. 

Permeability is moderate in both soils, and available 
water capacity is high in the Dale soil and very high in 
the Reinach soil. Runoff is slow, and fertility is high. The 
surface layer of the Dale soil ranges from slightly acid to 
mildly alkaline, and the subsoil: ranges from slightly acid 


to moderately alkaline. The surface layer of the Reinach 
soil is slightly acid or neutral, and the subsoil ranges from 
neutral to moderately alkaline. The surface layer of both 
soils is friable and easily tilled through a fairly wide 
range in moisture content. The Dale soil has moderate 
shrink-swell potential, and the Reinach soil has low 
shrink-swell potential. 

These soils are nearly all cultivated to wheat, sorghum, 
and alfalfa. The soils have good potential for crops, range- 
land, pasture, and windbreaks; for open-land and range- 
land wildlife habitat; and for recreation. They have good 
to poor potential for engineering uses. 

These soils are well suited to small grains, sorghum, 
and alfalfa. The main concerns of management are main- 
taining fertility, tilth, and content of organic matter. 
Properly using crop residues and keeping tillage to a 
minimum help to accomplish these objectives, as well as. 
conserve moisture. There is little or no erosion hazard. 
Most areas are rarely flooded, and crop damage from 
flooding is slight. 

These soils are well suited to rangeland. They receive 
extra moisture from adjacent upland soils or from flood- 
ing. Overgrazing reduces the vigor and growth of the tall, 
palatable grasses and allows shorter, less productive spe- 
cies to become established. Proper stocking rates, 
deferred-rotation grazing, and proper placement of salt 
and water help to keep the grass in good to excellent con- 
dition. 

These soils are well suited to windbreaks. Young trees 
need considerable care if they are to grow well. Rainfall 
is likely to be limited and irregular, and irrigating the 
trees promotes growth. Cultivating young windbreaks to 
control weeds reduces competition for soil moisture. 
Windbreaks need to be protected from livestock, fire, and 
rodents. These soils are well suited to fruit trees (fig. 6). 

These soils are poorly suited to building sites because 
of the hazard of flooding. If they are to be used for this 
purpose, the areas should be protected from flooding. The 
soils are a good source of topsoil. They are suitable for 
leveling for irrigation. Capability unit I-2; Loamy 
Lowland range site. 

Ea—Elandco silty clay loam (0 to 1 percent slopes). 
This is a deep, nearly level, well drained soil on low ter- 
races and flood plains. It generally is in long, narrow 
areas parallel to streams. Most areas are rarely flooded. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 45 inches thick; it ranges from 20 to 
50 inches in thickness. The underlying material ‘is brown 
silty clay loam. In some places the texture is silt loam 
throughout. In a few places the soil is caleareous above a 
depth of 10 inches. 

Included in mapping are about 5 percent Brewer soils 
and about 5 percent Reinach soils in similar positions. 

Permeability is moderate, and available water capacity 
is high. Runoff is slow, and fertility is high. The surface 
layer is slightly acid or neutral. The subsoil ranges from 
slightly acid to moderately alkaline. The surface layer is 
friable and fairly easily tilled. The soil has a moderate 
shrink-swell potential. 
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Most areas of this soil are in wheat, sorghum, soybeans, 
and alfalfa. This soil has good potential for crops, range- 
land, rangeland wildlife habitat, pasture, and windbreaks. 
It has only fair potential for recreation and fair to poor 
potential for most engineering uses. 

This soil is well suited to small grains, sorghum, 
soybeans, and alfalfa. The main concerns of management 
are maintaining fertility, tilth, and content of organic 
matter. Properly using crop residues and keeping tillage 
to a minimum help to accomplish these objectives, as well 
as to conserve moisture. There is little or no erosion 
hazard. Most areas are rarely flooded, and crop damage is 
slight. 

This soil is well suited to rangeland. It receives extra 
moisture because of runoff from adjacent upland soils or 
because of flooding. Overgrazing reduces the vigor and 
growth of the tall, palatable grasses and allows shorter, 
less productive species to become established. Proper 
stocking rates, deferred-rotation grazing, and proper 
placement of salt and water help to keep the grass in 
good to excellent condition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is like- 
ly to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces competition for soil moisture. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This soil is poorly suited to building sites because of 
the hazard of flooding. If it is to be used for this purpose, 
the area should be protected from flooding. This soil is 
suitable for leveling for flood irrigation. Capability unit I- 
2; Loamy Lowland range site. 

Ec—Elandco silt loam, frequently flooded (0 to 2 per- 
cent slopes). This is a deep, nearly level, well drained soil 
on flood plains. It is along intermittent drainageways in 
areas 100 to 450 feet wide and a few hundred feet to 
more than a mile long. These areas are frequently 
flooded. 

Typically, the surface layer is very dark grayish brown 
silt loam about 45 inches thick; it ranges from 20 to 50 
inches in thickness, and it is silt loam, loam, silty clay 
loam, or clay loam. The underlying material is brown to 
dark brown loam. In some areas the soil is silty clay loam 
throughout; in some areas it has a silty clay loam surface 
layer and a silty clay subsoil. 

Permeability is moderate, and available water capacity 
is high. Runoff is slow, and fertility is high. The surface 
layer ranges from medium acid to mildly alkaline, and the 
subsoil ranges from slightly acid to moderately alkaline. 
This soil has a moderate shrink-swell potential. 

Most areas of this soil are used for rangeland or 
pasture. A few small areas are cultivated. This soil has 
poor potential for crops but good potential for rangeland, 
pasture, and windbreaks. It has fair potential for open- 
land, wetland, and rangeland wildlife habitat. It has poor 
potential for recreation and for most engineering uses. 


This soil is better suited to rangeland than it is to other 
uses. It receives extra moisture because of runoff from 
adjacent upland soils and flooding. Frequent flooding and 
the resulting scouring and deposition make it very dif- 
ficult to farm. Overgrazing reduces the vigor and growth 
of the tall, palatable grasses and allows shorter, less 
productive species to become established. Fences are hard 
to maintain because of the frequent flooding. Trees, 
brush, and weeds tend to invade rangeland on this soil. 
Proper stocking rates, deferred-rotation grazing, proper 
placement of salt and water, and control of undesirable 
vegetation help to keep the grass in good to excellent 
condition. Sites for ponds are plentiful in areas adjacent 
to upland soils. 

This soil is well suited to windbreaks. Frequent flood- 
ing and the resulting scouring and deposition can damage 
young windbreaks. Older trees catch debris in the flood- 
waters. This soil receives extra moisture because of ru- 
noff from adjacent upland soils and flooding. Despite this, 
rainfall during part of the growing season is likely to be 
inadequate for maximum growth of trees, and irrigation 
helps to promote growth. Windbreaks need to be pro- 
tected from livestock, fire, and rodents. 

This soil is poorly suited to recreation and most urban 
uses because of the hazard of flooding. If it is used for 
these purposes the area should be protected from flood- 
ing. This soil is a good source of topsoil. Capability unit 
Vw-1; Loamy Lowland range site. 

Fa—Farnum loam, 0 to 1 percent slopes. This is a 
deep, nearly level, well drained soil on uplands. It oecu- 
pies broad plains. 

Typically, the surface layer is dark grayish brown loam 
about 11 inches thick; it ranges from 8 to 13 inches in 
thickness. The subsoil is brown to dark brown, firm clay 
loam about 29 inches thick. In some places it is more 
clayey or redder. The substratum is brown sandy clay 
loam. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is slow, and fertility is high. The 
surface layer is slightly acid or neutral, and the subsoil 
ranges from slightly acid to mildly alkaline. The surface 
layer is friable and easily tilled through a fairly wide 
range in moisture content. The subsoil has a moderate 
shrink-swell potential. 

Most areas of this soil are in wheat and sorghum. This 
soil has good potential for crops, rangeland, hay and 
pasture (fig. 7), and windbreaks. It has good potential for 
open-land and rangeland wildlife habitat. It has good to 
fair potential for recreation and for most engineering 
uses. 

This soil is well suited to small grains, sorghum, and al- 
falfa. The main concerns of management are maintaining 
fertility, tilth, and organic matter content. Effective prac- 
tices for conserving moisture are keeping tillage to a 
minimum and properly using crop residues. There is little 
or no erosion hazard. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
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grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is like- 
ly to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces competition for soil moisture. Wind- 


breaks need to be protected from livestock, fire, and, 


rodents. 

This soil has moderate limitations for building sites 
because of the moderate shrink-swell potential in the sub- 
soil. Design should prevent damage caused by shrinking 
and swelling. This soil is a good source of topsoil. Sewage 
lagoons or a central sewage system can be used for waste 
disposal. Septic tank systems are subject to failure 
because of the moderately slow permeability. This soil is 
suitable for leveling for irrigation if adequate water is 
available. Capability unit I-1; Loamy Upland range site. 

Fb—Farnum loam, 1 to 3 percent slopes. This is a 
deep, gently sloping, well drained soil on uplands. It oceu- 
pies broad side slopes. 

Typically, the surface layer is dark grayish brown loam 
about 11 inches thick; it ranges from 8 to 13 inches in 
thickness. The subsoil is brown to dark brown, firm clay 
loam about 29 inches thick. The substratum is brown 
sandy clay loam. In some places the subsoil is more clayey 
or redder. In some areas the soil has a sandy loam sub- 
soil. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is medium, and fertility is high. 
The surface layer is slightly acid or neutral, and the sub- 
soil ranges from slightly acid to mildly alkaline. The sur- 
face layer is friable and easily tilled through a fairly wide 
range in moisture content. The subsoil has a moderate 
shrink-swell potential. 

Most areas of this soil are in wheat and sorghum. This 
soil has good potential for crops, rangeland, pasture, and 
windbreaks. It has good potential for open-land and ran- 
geland wildlife habitat. It has good to fair potential for 
recreation and for most engineering uses. 

This soil is well suited to small grains, sorghum, and al- 
falfa. The hazard of water erosion is moderate if the soil 
is cultivated and not protected. Terraces and contour 
farming help to control erosion. Proper use of fertilizer 
and crop residues helps to maintain fertility, organic 
matter content, and tilth. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is like- 
ly to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 


trol weeds reduces competition for soil moisture. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This soil has moderate limitations for building sites 
because of the moderate shrink-swell potential in the sub- 
soil. Design should prevent damage caused by shrinking 
and swelling. This soil is a good source of topsoil. Sewage 
lagoons or a central sewage system can be used for waste 
disposal. Septic tanks are subject to failure because of the 
moderately slow permeability. This soil is suitable for 
bench leveling for irrigation if adequate water is availa- 
ble. Capability unit Ife-1; Loamy Upland range site. 

Fe—Farnum loam, 3 to 6 percent slopes. This is a 
deep, sloping, well drained soil on uplands. It typically is 
on short side slopes. 

Typically, the surface layer is dark grayish brown loam 
about 11 inches thick; it ranges from 8 to 18 inches in 
thickness. The subsoil is brown to dark brown, firm clay 
loam about 29 inches thick. In some places, however, thé 
subsoil is reddish. The substratum is brown sandy clay 
loam. In some areas this soil has a sandy loam surface 
layer, and in places it has a sandy clay loam subsoil. 

Included in mapping are about 5 percent soils that are 
similar to Farnum soils but have shale at a depth of 30 to 
45 inches. These areas are typically in the lower part of 
delineations. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is rapid, and fertility is high. The 
surface layer is slightly acid or neutral, and the subsoil 
ranges from slightly acid to mildly alkaline. The surface 
layer is friable and easily tilled through a fairly wide 
range in moisture content. The subsoil has a moderate 
shrink-swell potential. 

About 70 percent of the acreage of this soil is in wheat 
and sorghum, and the rest is rangeland. The soil has good 
potential for crops, rangeland, pasture, and windbreaks. It 
has good potential for open-land and rangeland wildlife 
habitat. It has good to fair potential for recreation and 
for most engineering uses. 

This soil is moderately well suited to small grains, 
sorghum, and alfalfa. There is a severe hazard of water 
erosion if the soil is cultivated and not protected. Ter- 
races and contour farming help to control erosion. Proper 
use of fertilizer and crop residues helps to maintain fer- 
tility, organic matter content, and tilth and conserves 
moisture. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Overgrazing also reduces ground 
cover, increasing runoff and erosion. Proper stocking 
rates, deferred-rotation grazing, and proper placement of 
salt and water help to keep the grass in good.to excellent 
condition and protect the soil. 

This soil is well suited to windbreaks; however, there is 
a severe hazard of water erosion while a windbreak is 
being established. Planting the rows of trees on the con- 
tour helps to control erosion. Young trees need considera- 
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ble care if they are to grow well. Rainfall during part of 
the growing season is likely to be inadequate for max- 
imum growth. Irrigating the trees needs to be done care- 
fully so as not to cause water erosion. Cultivation to con- 
trol weeds must be done carefully so as not to increase 
erosion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This soil has moderate limitations for building site 
development because of the moderate shrink-swell poten- 
tial in the subsoil. Buildings should be designed to 
withstand the effects of shrinking and swelling. This soil 
is a good source of topsoil. Septic tank systems are sub- 
ject to failure because of the moderately slow permeabili- 
ty. This soil is not well suited to sewage lagoons because 
of the slope. The slope can be modified according to 
design, or a central sewage system can be used. Capabili- 
ty unit IIIe-1; Loamy Upland range site. 

Fd—Farnum loam, 2 to 6 percent slopes, eroded. This 
is a deep, sloping, well drained soil on uplands. It typically 
is on short side slopes along intermittent drainageways, 
but some delineations are relatively large areas on irregu- 
lar side slopes. 

Typically, the surface layer is dark grayish brown loam 
about 5 inches thick; in most places it ranges from 4 to 7 
inches in thickness. The original surface layer has been 
thinned by erosion, and material from the subsoil has 
been mixed into the plow layer. The subsoil is brown to 
dark brown, firm clay loam about 29 inches thick. The 
substratum is brown sandy clay loam. In some places the 
surface layer is 8 to 13 inches thick. In some areas the 
subsoil is redder, and in some areas it is sandy clay loam. 

Included in mapping are about 5 percent soils that are 
similar to Farnum soils but have shale at a depth of 20 to 
36 inches. These areas are typically in the lower part of 
delineations. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is rapid, and fertility is high. The 
surface layer is slightly acid or neutral, and the subsoil 
ranges from slightly acid to mildly alkaline. The surface 
layer is friable and fairly easily tilled through a fairly 
wide range in moisture content. 

About 80 percent of the acreage of this soil is in wheat 
and sorghum. The rest is formerly cultivated land that is 
idle or has been reseeded to native grass. This soil has 
good potential for rangeland and pasture and fair poten- 
tial for crops and windbreaks. It has good potential for 
open-land and rangeland wildlife habitat. It has good to 
fair potential for recreation and for most engineering 
uses. 

This soil is moderately well suited to small grains and 
alfalfa and poorly suited to sorghum. There is a very 
severe hazard of water erosion if the soil is cultivated and 
not protected. Terraces and contour farming help to con- 
trol erosion. Returning all crop residue to the soil and ad- 
ding manure help to improve tilth and maintain organic 
matter content. Including a legume in the rotation is 
beneficial. 


This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Overgrazing also reduces the ground 
cover, increasing runoff and erosion. Proper stocking 
rates, deferred-rotation grazing, and proper placement of 
salt and water help to keep the grass in good to excellent 
condition and protect the soil. 

This soil is moderately well suited to windbreaks; how- 
ever, there is a very severe hazard of water erosion while 
the windbreaks are being established. Planting the rows 
of trees on the contour helps to control erosion. Young 
trees need considerable care if they are to grow well. 
Rainfall during part of the growing season is likely to be 
inadequate for maximum growth. Irrigation of the trees 
needs to be done carefully so as not to cause water ero- 
sion. Cultivation to control weeds must be done carefully 
so as not to increase erosion. Windbreaks need to be pro- 
tected from livestock, fire, and rodents. 

This soil has moderate limitations for building site 
development because of the moderate shrink-swell poten- 
tial in the subsoil. Buildings should be designed to 
withstand the effects of shrinking and swelling. This soil 
is not a good source of topsoil, because the surface layer 
is thin. Septic tank systems are subject to failure because 
of the moderately slow permeability. This soil is not well 
suited to sewage lagoons because of the slope. The slope 
ean be modified by design, or a central sewage system 
can be used. Capability unit IIIe-5; Loamy Upland range 
site. 

Ka—Kirkland silt loam, 0 to 1 percent slopes. This is 
a deep, nearly level, well drained soil on broad plains of 
uplands. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick; in most places thickness 
ranges from 8 to 14 inches. The subsoil is very firm clay 
that extends to a depth of more than 60 inches; the upper 
part is dark grayish brown, and the next part is brown to 
dark brown and has a few small calcareous concretions. 
Below a depth of about 48 inches the subsoil is reddish 
brown and has a few small calcareous concretions. In 
some places the surface layer is 14 to 19 inches thick. 

Permeability is very slow, and available water capacity 
is moderate. Runoff is slow, and fertility is medium. 
Reaction of the surface layer ranges from medium acid to 
neutral. The subsoil ranges from neutral to moderately al- 
kaline. The surface layer is friable and easily tilled 
through a fairly wide range in moisture content. The sub- 
soil has a high shrink-swell potential. 

Most areas of this soil are in wheat and sorghum. This 
soil has good potential for crops, rangeland, and pasture 
but only fair potential for windbreaks. It has good poten- 
tial for open-land and rangeland wildlife habitat. It has 
good to poor potential for recreation and engineering 
uses. 

This soil is well suited to small grains, sorghum (fig. 8), 
and alfalfa. The clayey subsoil is a moderate limitation for 
crops. The main concerns of management are: maintaining 
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fertility, tilth, and organic matter content. Crops grown 
on this soil are sometimes damaged by too much moisture 
during periods of excessive rainfall. Surface drainage is 
needed in places, and good management of crop residue is 
needed to keep the surface layer porous and to help 
prevent crusting. There is little or no erosion hazard. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of. the tall, palatable 
grasses and allows shorter, less productive grasses to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is moderately well suited to windbreaks. The 
clayey subsoil releases moisture slowly. Water collects in 
some low areas during periods of excessive rainfall, and 
in places trees are damaged in these areas. Young trees 
need considerable care if they are to grow well. Rainfall 
is likely to be limited and irregular, and irrigating the 
trees during dry weather promotes growth. Cultivating 
young windbreaks to control weeds reduces competition 
for soil moisture. Windbreaks need to be protected from 
livestock, fire, and rodents. 

This soil is poorly suited to building sites because of 
the high shrink-swell potential of the subsoil. If engineer- 
ing structures are built on this soil, they should be 
designed to withstand the effects of shrinking and 
swelling. Some ways to do this are using adequate rein- 
forcing steel in concrete foundations and backfilling with 
sand or gravel; installing foundation drains; backfilling 
under concrete driveways, sidewalks, and local roads and 
streets with sand or gravel and providing drainage out- 
lets; and including expansion joints. Sewage lagoons or a 
central sewage system should be used for waste disposal. 
Septic tank systems often fail because of the very slow 
permeability. Capability unit IIs-1; Clay Upland range 
site. 

Kb—Kirkland silt loam, 1 to 3 percent slopes. This is 
a deep, gently sloping, well drained soil on uplands on 
broad side slopes. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick; in most places it ranges 
from 8 to 14 inches in thickness. The subsoil is very firm 
clay to a depth of more than 60 inches; the upper part is 
dark grayish brown, and the next part is brown to dark 
brown and has a few small calcareous concretions. Below 
a depth of about 48 inches the subsoil is reddish brown 
and has a few small calcareous concretions. In some 
places the surface layer is 14 to 19 inches thick, and in a 
few places the surface layer is 4 to 7 inches thick. 

Permeability is very slow, and available water capacity 
is moderate. Runoff and fertility are medium. Reaction of 
the surface layer ranges from medium acid to neutral. 
The subsoil ranges from neutral to moderately alkaline. 
The surface layer is friable and easily tilled through a 
fairly wide range in moisture content. The subsoil has a 
high shrink-swell potential. 

Most areas of this soil are in wheat and sorghum. This 
soil has good potential for crops, rangeland, and pasture 


and fair potential for windbreaks. It has good potential 
for open-land and rangeland wildlife habitat. It has good 
to poor potential for recreation and engineering uses. 

This soil is moderately well suited to small grains, 
sorghum, and alfalfa. The clayey subsoil releases moisture 
slowly. There is a severe hazard of water erosion if the 
soil is cultivated and not protected. Terraces and contour 
farming help to control erosion. Good management of crop 
residue is needed to keep the surface layer porous and to 
help prevent crusting. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Overgrazing also reduces ground 
cover, increasing runoff and erosion. Proper stocking 
rates, deferred-rotation grazing, and proper placement of 
salt and water help to keep the grass in good: to excellent 
condition and protect the soil. 

This soil is moderately well suited to windbreaks. The 
clayey subsoil releases moisture slowly. There is a severe 
hazard of water erosion while the windbreak is being 
established. Planting the rows of trees on the contour 
helps to control erosion. Young trees need considerable 
care if they are to grow well. Rainfall during part of the 
growing season is likely to be inadequate for maximum 
growth. Irrigation of the trees needs to be done carefully 
so as not to cause water erosion. Cultivation to control 
weeds must be done carefully so as not to increase ero- 
sion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This soil is poorly suited to building sites because of 
the high shrink-swell potential of the subsoil. Engineering 
structures built on this soil should be designed to 
withstand the effects of shrinking and swelling. This can 
be done by using adequate reinforcing steel in concrete 
foundations and backfilling with sand or gravel; installing 
foundation drains; backfilling under concrete slab 
driveways, sidewalks, and local roads and streets with 
sand or gravel and providing drainage outlets; and includ- 
ing expansion joints. Sewage lagoons or a central sewage 
system should be used for waste disposal. Septic tanks 
often fail because of the very slow permeability. Capabili- 
ty unit IIIe-2; Clay Upland range site. 

Kce—Kirkland silty clay loam, 1 to 3 percent slopes, 
eroded. This is a deep, gently sloping, well drained soil on 
uplands in narrow areas along intermittent drainageways. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 5 inches thick; in most places it 
ranges from 4 to 7 inches in thickness. The original sur- 
face layer has been thinned by erosion, and material from 
the subsoil has been mixed into the plow layer. The sub- 
soil is very firm clay to a depth of more than 60 inches; 
the upper part is dark grayish brown, and the next part 
is brown to dark brown and has a few small calcareous 
concretions. Below a depth of about 48 inches the subsoil 
is reddish brown and has a few small caleareous concre- 
tions. In some places the surface layer is 8 to 14 inches 
thick. 
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Permeability is very slow, and available water capacity 
is moderate. Runoff and fertility are medium. Reaction of 
the surface layer ranges from medium acid to neutral. 
The subsoil ranges from neutral to moderately alkaline. 
The surface layer is friable, but tillage is limited to a nar- 
row range of moisture conditions. The subsoil has a high 
shrink-swell potential. 

Most areas of this soil are in wheat and sorghum. The 
soil has good potential for rangeland and pasture but only 
fair potential for crops and windbreaks. It has good 
potential for open-land and rangeland wildlife habitat. 
Potential for recreation and engineering uses is fair to 

oor. 

This soil is moderately well suited to small grains and 
alfalfa and poorly suited to sorghum. The clayey subsoil 
releases moisture slowly. There is a very severe hazard of 
water erosion if the soil is cultivated and not protected. 
Terraces and contour farming help to control erosion. 
Returning all crop residue to the soil and adding manure 
help to improve tilth and organic matter content. Includ- 
ing a legume in the rotation is beneficial. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Overgrazing also reduces the ground 
cover, incréasing runoff and erosion. Proper stocking 
rates, deferred-rotation grazing, and proper placement of 
salt and water help to keep the grass in good to excellent 
condition and protect the soil. 

This soil is moderately well suited to windbreaks. The 
clayey subsoil releases moisture slowly. There is a very 
severe hazard of water erosion while the windbreak is 
being established. Planting the rows of trees on the con- 
tour helps to control erosion. Young trees need considera- 
ble care if they are to grow well. During part of the 
growing season rainfall is likely to‘be inadequate for max- 
imum growth. Irrigation of the trees needs to be done 
carefully so as not to cause water erosion. Cultivation to 
control weeds must be done carefully so as not to in- 
crease erosion. Windbreaks need to be protected from 
livestock, fire, and rodents. 

This soil is poorly suited to building sites because of 
the high shrink-swell potential in the subsoil. If engineer- 
ing structures are built on this soil, they should be 
designed to withstand the effects of shrinking and 
swelling. Some ways to do this are using adequate rein- 
forcing steel in concrete foundations and backfilling with 
sand or gravel; installing foundation drains; backfilling 
under concrete slab driveways, sidewalks, and local roads 
and streets with sand or gravel and providing drainage 
outlets; and including expansion joints. Sewage lagoons or 
a central sewage system should be used for waste 
disposal. Septic tanks often fail because of the very slow 
permeability. Capability unit [Ve-2; Clay Upland range 
site. 

Lo—Lesho clay loam (0 to 1 percent slopes). This is a 
deep, nearly level, somewhat poorly drained soil on flood 
plains along the major streams in the county. Areas are 
occasionally flooded. 


Typically, the surface layer is dark grayish brown clay 
loam about 17 inches thick; the lower part has fine, 
distinct, brown to dark brown mottles and is calcareous. 
The next layer is pale brown clay loam about 13 inches 
thick. It is caleareous and has common, coarse, distinct, 
brownish yellow mottles. The underlying material is cal- 
careous light yellowish brown loamy fine sand and fine 
sand. In some areas the soil is well drained and is sandy 
loam, silt loam, or silty clay loam throughout. 

Permeability is moderately slow, and available water 
capacity is moderate to high. Runoff is slow, and fertility 
is medium. The surface layer is mildly alkaline or 
moderately alkaline, and the rest of the soil ranges from 
mildly alkaline to strongly alkaline. The surface layer is 
friable and is fairly easily tilled through a fairly wide 
range in moisture content. The surface layer has 
moderate shrink-swell potential, and the substratum has 
low shrink-swell potential. The water table fluctuates 
between depths of about 2 and 6 feet. 

Most areas of this soil are in wheat, sorghum, and 
soybeans. The soil has good potential for crops, rangeland, 
pasture, and windbreaks. It has good potential for 
woodland and wetland wildlife habitat but only fair poten- 
tial for open-land wildlife habitat. It has poor potential 
for recreation and for most engineering uses. 

This soil is moderately’ well suited to small. grains, 
sorghum, soybeans, and alfalfa. Wetness, both from the 
occasional flooding and from the water table, is a severe 
limitation. Alfalfa, particularly, grows poorly because of 
the excess wetness. Little can be done on an individual 
basis to control wetness. Major works of improvement, 
such as levees, dams, and a network of drainage ditches 
would help to control flooding and lower the water table. 
Proper use of crop residues and a minimum of tillage help 
to maintain fertility and tilth. 

This soil is well suited to rangeland. The water table is 
within reach of grass roots. Overgrazing reduces the 
vigor and growth of the tall, palatable grasses and allows 
shorter, less productive species to become established. 
Proper stocking rates, deferred-rotation grazing, and 
proper placement of salt and water help to keep the grass 
in good to excellent condition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is like- 
ly to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces competition for soil moisture. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This soil is poorly suited to building sites because of 
flooding and the high water table. If this soil is used for 
this purpose, the areas should be protected from flooding 
and the soil should be drained. The substratum is. a fair 
source of sand. This soil is suitable for leveling for irriga- 
tion if adequate drainage is provided. Capability unit 
IITw-1; Subirrigated range site. 

Ls—Lincoln soils (0 to 1 percent slopes). This undif- 
ferentiated group consists of deep, nearly level, somewhat 
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excesively drained. soils on flood plains. These soils are 
frequently flooded. They are principally along the Arkan- 
sas River in strips a few hundred feet wide. 

Typically, the surface layer is brown loamy fine sand 
about 10 inches thick; it ranges from 8 to 15 inches in 
thickness, and it is mainly loamy fine sand but contains 
some fine sand, loam, or clay loam Strata, usually less 
than 5 inches thick. The substratum is reddish yellow fine 
sand that is caleareous and contains strata, 1/2 inch to 5 
inches thick, that are darker colored and have finer tex- 
ture. In some places the profile is noncaleareous above a 
depth of 40 inches. In some areas the profile is fine sand 
throughout and is noncalcareous. 

Permeability is rapid, and available water capacity is 
low. Runoff is slow, and fertility is low. The soil is mildly 
alkaline or moderately alkaline. It has a low shrink-swell 
potential. 

These soils are mostly idle, but they are used for ran- 
geland in some places. The soils have poor potential for 
crops and windbreaks and only fair potential for range- 
land and pasture. They have poor potential for wildlife 
habitat, recreation, and engineering uses. 

Low fertility, low available water capacity, the hazard 
of soil blowing, and frequent flooding make these soils 
very difficult to farm. 

These soils are better suited to rangeland than to other 
uses. Overgrazing reduces the vigor and growth of the 
tall, palatable grasses and allows shorter, less productive 
Species to become established. Fences are hard to main- 
tain because of the frequent floods. Proper stocking rates, 
deferred-rotation grazing, and proper placement of salt 
and water help to keep the grass in good to excellent con- 
dition. Trees and brush have a tendency to invade range- 
land. 

These soils are poorly suited to recreation and urban 
uses because of the hazard of flooding. If the soils are 
used for building sites, areas should be protected from 
flooding. These soils are a fair source of sand. Capability 
unit Vw-1; Sandy Lowland range site. 

Ma— Milan loam, 0 to 1 percent slopes. This is a deep, 
nearly level, well drained soil on uplands. It is mainly on 
ridges in relatively narrow strips, but a few areas are 
broad and smooth. 

Typically, the surface layer is dark grayish brown loam 
about 10 inches thick; it ranges from 7 to 14 inches in 
thickness. The subsoil is about 38 inches thick; the upper 
part is dark brown, firm clay loam, the middle part is 
dark reddish gray, very firm clay loam, and the lower 
part is red, firm sandy clay loam. The substratum is yel- 
lowish red sandy clay loam. In some places the subsoil is 
browner than it is in the typical profile, and in some areas 
it is sandy clay loam throughout. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is slow, and fertility is medium. 
The surface layer and the upper part of the subsoil are 
medium acid or slightly acid. The middle and lower parts 
of the subsoil range from medium acid to neutral. The 
surface layer is friable and easily tilled through a fairly 


wide range of moisture content. The subsoil has moderate 
shrink-swell potential. 

Most areas of this soil are in wheat and sorghum. This 
soil has good potential for crops, rangeland, pasture, and 
windbreaks. It has good potential for open-land wildlife 
habitat but only fair potential for rangeland wildlife 
habitat. Potential for recreation and for most engineering 
uses is good to fair. 

This soil is well suited to small grains, sorghum, and al- 
falfa. The main concerns of management are maintaining 
fertility, tilth, and organic matter content. Effective prac- 
tices for conserving moisture are keeping tillage to a 
minimum and properly using crop residues. There is little 
or no erosion hazard. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is, like- 
ly to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces competition for soil moisture. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This soil has moderate limitations for building sites 
because of the moderate shrink-swell potential in the sub- 
soil. Buildings should be designed to withstand the effects 
of shrinking and swelling. This soil is a fair source of top- 
soil. Sewage lagoons or a central sewage system can be 
used for waste disposal. Septic tank systems are subject 
to failure because of the moderately slow permeability. 
This soil is suitable for leveling for irrigation if adequate 
water is available. Capability unit I-1; Loamy Upland 
range site. 

Mb— Milan loam, 1 to 3 percent slopes. This is a deep, 
gently sloping, well drained soil on uplands. It occupies 
broad side slopes. 

Typically, the surface layer is dark grayish brown loam 
about 10 inches thick; it ranges from 7 to 14 inches in 
thickness. The subsoil is about 38 inches thick. The upper 
part is dark brown, firm clay loam; the middle part is 
dark reddish gray, very firm clay loam; and the lower 
part is red, firm sandy clay loam. The substratum is yel- 
lowish red sandy clay loam. In some places the subsoil is 
browner than indicated for the typical profile, and in 
some areas it is sandy clay loam throughout. 

Permeability is moderately slow, and available water 
eapacity is high. Runoff and fertility are medium. The 
surface layer and the upper part of the subsoil are medi- 
um acid or slightly acid. The middle and lower parts of 
the subsoil range from medium acid to neutral. The sur- 
face layer is friable and easily tilled through a fairly wide 
range in moisture content. The subsoil has a moderate 
shrink-swell potential. 
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Most areas of this soil are in wheat and sorghum. This 
soil has good potential for crops, rangeland, pasture, and 
windbreaks. It has good potential for open-land wildlife 
habitat but only fair potential for rangeland wildlife 
habitat. Potential for recreation and for most engineering 
uses is good to fair. , 

This soil is well suited to small grains, sorghum, and al- 
falfa. There is a moderate hazard of water erosion if the 
soil is cultivated and not protected. Terraces and contour 
farming help to controdl erosion. Proper use of fertilizer 
and crop residues helps to maintain fertility, organic 
matter content, and tilth. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. Young trees need 
considerable care if they are to grow well. Rainfall is like- 
ly to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces competition for soil moisture. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This soil has moderate limitations for building sites 
because of the moderate shrink-swell potential of the sub- 
soil. Design should prevent damage caused by shrinking 
and swelling. This soil is a fair source of topsoil. Sewage 
lagoons or a central sewage system can be used for waste 
disposal. Septic tank systems are subject to failure 
because of the moderately slow permeability. This soil is 
suitable for bench leveling for irrigation if adequate 
water is available. Capability unit IIe-1; Loamy Upland 
range site. 

Mc— Milan loam, 3 to 6 percent slopes. This is a deep, 
sloping, well drained soil on uplands. It typically is on 
short side slopes. 

Typically, the surface layer is dark grayish brown loam 
about 10 inches thick; it ranges from 7 to 14 inches in 
thickness. The subsoil is about 38 inches thick. The upper 
part is dark brown, firm clay loam; the middle part is 
dark reddish gray, very firm clay loam; and the lower 
part is red, firm sandy clay loam. The substratum is yel- 
lowish red sandy clay loam. In some places the subsoil is 
browner then indicated for the typical profile, and in 
some areas it is sandy clay loam throughout. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is medium to rapid, and fertility 
is medium. The surface layer and the upper part of the 
subsoil are medium acid or slightly acid. The middle and 
lower parts of the subsoil range from medium acid to 
neutral. The surface layer is friable and easily tilled 
through a fairly wide range in moisture content. The sub- 
soil has moderate shrink-swell potential. 

About 70 percent of the acreage of this soil is in wheat 
and sorghum, and the rest is rangeland. This soil has good 
potential for crops, rangeland, pasture, and windbreaks. It 


has good potential for open-land wildlife habitat but only 
fair potential for rangeland wildlife habitat. Potential for 
recreation and for most engineering uses is good to fair. 

This soil is moderately well suited to small grains, 
sorghum, and alfalfa. There is a severe hazard of water 
erosion if the soil is cultivated and not protected. Ter- 
races and contour farming help to control erosion. Proper 
use of fertilizer and crop residues helps to maintain fer- 
tility, organic matter content, and tilth and conserves 
moisture. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Overgrazing also reduces ground 
cover, increasing runoff and erosion. Proper stocking 
rates, deferred-rotation grazing, and proper placement of 
salt and water help to keep the grass in good to excellent 
condition and protect the soil. 

This soil is well suited to windbreaks; however, there is 
a severe hazard of water erosion while the windbreak is 
being established. Planting the rows of trees on the con- 
tour helps to control erosion. Young trees need considera- 
ble care if they are to grow well. Rainfall during part of 
the growing season is likely to be inadequate for max- 
imum growth. Irrigation of the trees needs to be done 
carefully so as not to cause water erosion. Cultivation to 
control weeds must be done carefully so as not to in- 
crease erosion. Windbreaks need to be protected from 
livestock, fire, and rodents. 

This soil has moderate limitations for building sites 
because of the moderate shrink-swell potential in the sub- 
soil. Design should prevent damage caused by shrinking 
and swelling. This soil is a fair source of topsoil. Septic 
tank systems are subject to failure because of the 
moderately slow permeability. The size of the lateral field 
can be increased to help infiltration of effluent. This soil 
is not well suited to sewage lagoons because of slope. 
Capability unit I[Ie-1; Loamy Upland range site. 

Md—Milan loam, 3 to 6 percent slopes, eroded. This 
is a deep, sloping, well drained soil on uplands. It typically 
is on short side slopes along intermittent drainageways, 
but some delineations are relatively large areas on irregu- 
lar side slopes. 

Typically, the surface layer is brown to dark brown 
loam about 5 inches thick; it ranges from 4 to 7 inches in 
thickness in most places and is clay loam in a few places. 
The original surface layer has been thinned by erosion, 
and material from the subsoil has been mixed into the 
plow layer. The subsoil is about 34 inches thick; the upper 
part is dark reddish gray, very firm clay loam, and the 
lower part is red, firm sandy clay loam. The substratum is 
yellowish red sandy clay loam. In some places the surface 
layer is 7 to 14 inches thick. In some areas the soil has a 
browner subsoil, and in some areas the subsoil is sandy 
clay loam throughout. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is medium to rapid, and fertility 
is medium. The surface layer is medium acid or slightly 
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acid. The subsoil ranges from medium acid to neutral. The 
surface layer is friable and fairly easily tilled through a 
fairly wide range in moisture content. The subsoil has a 
moderate shrink-swell potential. 

Most areas of this soil are in wheat and sorghum. This 
soil has good potential for rangeland and pasture but only 
fair potential for crops and windbreaks. It has good 
potential for open-land wildlife habitat but only fair 
potential for rangeland wildlife habitat. Potential for 
recreation and for most engineering uses is good to fair. 

This soil is moderately well suited to small grains and 
alfalfa and poorly suited to sorghum. There is a very 
severe hazard of water erosion if the soil is cultivated and 
not protected. Terraces and contour farming help to con- 
trol erosion. Returning all crop residue to the soil and ad- 
ding manure help to improve tilth and organic matter 
content. Including a legume in the rotation is beneficial. 

This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Overgrazing also reduces the ground 
cover, increasing runoff and erosion. Proper stocking 
rates, deferred-rotation grazing, and proper placement of 
salt and water help to keep the grass in good to excellent 
condition and protect the soil. 

_ This soil is moderately well suited to windbreaks. There 
is a very severe hazard of water erosion while the wind- 
break is being established. Planting the rows of trees on 
the contour helps to control erosion. Young trees need 
considerable care if they are to grow well. Rainfall during 
part of the growing season is likely to be inadequate for 
maximum growth. Irrigation of the trees needs to be 
done carefully so as not to cause water erosion. Cultiva- 
tion to control weeds must be done carefully so as not to 
increase erosion. Windbreaks need to be protected from 
livestock, fire, and rodents. 

This soil has moderate limitations for building sites 
because of the moderate shrink-swell potential in the sub- 
soil. Buildings should be designed to withstand the effects 
of shrinking and swelling. This soil is not a good source of 
topsoil, because the surface layer is thin. Septic tank 
systems are subject to failure because of the moderately 
slow permeability. The size of the lateral field can be in- 
creased to help infiltration. This soil is not well suited to 
sewage lagoons because of the slope. Capability unit IITe- 
5; Loamy Upland range site. 

.On—Owens clay loam, 1 to 3 percent slopes. This is a 
shallow, gently sloping, well drained soil on upland side 
slopes. It typically occurs on the upper one-third of the 
side slope. Slopes are mostly convex. 

Typically, the surface layer is dark grayish brown clay 
loam about 4 inches thick. The subsoil is light brownish 
gray, very firm silty clay. Bedrock of mixed clayey shale 
and limestone is at a depth of 20 inches. In places this soil 
is reddish brown throughout. 

Included with this soil in mapping, and making up 
about 25 percent of the mapping unit, are small intermin- 
gled areas of Kirkland, Renfrow, and Rosehill soils. Areas 


of these included soils are generally 2 acres or less in size. 
The Kirkland and Renfrow soils are 40 or more inches 
deep over shale. The Rosehill soils are 20 to 40 inches 
deep over shale. 

Permeability is very slow, and runoff is rapid. Available 
water capacity is very low. Tilth is poor, and the surface 
tends to crust and puddle after hard rains. This soil has 
high shrink-swell potential. Depth to shale bedrock ranges 
from 16 to 20 inches. Fertility is low. The surface layer is 
mildly alkaline, and the underlying material is moderately 
alkaline. 

Most areas of this soil are used for rangeland. This soil 
has poor potential for cultivated crops and for most urban 
and engineering uses. The hazard of erosion is very 
severe if the soil is cultivated and not protected. Its best 
potential is for range and pasture. 

This soil is poorly suited to most commonly grown cul- 
tivated crops because of the hazard of erosion, depth to 
bedrock, droughtiness, and low fertility. Terracing, 
minimum tillage, carefully selected cropping systems, and 
fertilizer help to reduce runoff and control erosion in cul- 
tivated areas. 

This soil is better suited to.rangeland than to other 
uses. Major concerns of range management are the 
hazard of erosion and the very low available water 
supply. The soils are somewhat droughty because of their 
very low available water capacity and rapid runoff. Main- 
taining adequate plant cover and ground mulch helps to 
prevent excessive soil losses and improves the moisture 
supplying capacity by reducing runoff. Overstocking and 
overgrazing the range reduce the protective plant cover 
and cause deterioration of the plant community: the 
taller, more desirable grasses are replaced by less produc- 
tive short grasses. Proper stocking rates, uniform grazing 
distribution, timely deferment of grazing, and a planned 
grazing system help to keep the range and soil in good 
condition. 

This soil is poorly suited to windbreaks. The clayey 
subsoil releases moisture slowly, and the shallow depth 
over shale restricts the rooting depth of trees. Young 
trees need considerable care and management if they are 
to grow. 

This soil is severely limited for most urban uses 
because it is very slowly permeable, has high shrink-swell 
potential, and has shale bedrock at a depth of 10 to 20 
inches. If the soil is used as a construction site, develop- 
ment of the site should be on the contour if possible. 
Removal of vegetation should be held to a minimum, and 
temporary plant cover should be established quickly in 
denuded areas. Buildings should be designed to withstand 
the effects of shrinking and swelling. Capability unit [Ve- 
3; Clay Upland range site. 

Oo—Owens clay loam, 3 to 8 percent slopes. This is a 
shallow, sloping to strongly sloping, well drained soil on 
upland side slopes. It typically is on the lower two-thirds 
of the slope. 

Typically, the surface layer is dark grayish brown clay 
loam about 4 inches thick. The subsoil is light brownish 
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gray, very firm silty clay. Bedrock of mixed clayey shale 
and limestone is at a depth of 20 inches. In places this soil 
is reddish brown throughout. 

Included with this soil in mapping are small intermin- 
gled areas of Renfrow and Rosehill soils. The Renfrow 
soils are more than 40 inches deep over bedrock. Rosehill 
soils are 20 to 40 inches deep over bedrock. Also included 
in this mapping unit are small areas, generally an acre or 
less in size, of shale outcrops, and small areas of soils that 
are less than 10 inches deep over bedrock. Included areas 
make up about 35 percent of this mapping unit. 

This soil has very slow permeability. Runoff is rapid. 
Available water capacity is very low. This soil has a high 
shrink-swell potential. Depth to shale bedrock ranges 
from 10 to 20 inches. Natural fertility is low. The surface 
layer is mildly alkaline, and the underlying material is 
moderately alkaline. 

Most areas of this soil are used for rangeland. This soil 
has poor potential for cultivated crops and for most urban 
and engineering uses. 

This unit is better suited to rangeland than to other 
uses. Major concerns of range management are the 
hazard of erosion and the very low available water capaci- 
ty. This soil is droughty because of the very low available 
water capacity and rapid runoff. Maintaining adequate 
plant cover and ground mulch helps to prevent excessive 
soil losses and improves the moisture supplying capacity 
by reducing runoff. Overstocking and overgrazing the 
range reduce the protective plant cover and cause deteri- 
oration of the plant community. The taller, more desirable 
grasses are then replaced by less productive short 
grasses. Proper stocking rates, uniform grazing distribu- 
tion, timely deferment of grazing, and a planned grazing 
system help to keep the range and soil in good condition. 

This soil is poorly suited to windbreaks. The clayey soil 
releases moisture slowly, and the shallow depth over 
shale restricts the rooting depth of trees. Water erosion 
is also a hazard. Young trees need considerable care if 
they are to grow. 

This soil is severely limited for most urban and en- 
gineering uses because it is very slowly permeable, has a 
high shrink-swell potential, has bedrock at a depth of 10 
to 20 inches, and is sloping to strongly sloping. If the soil 
is used as a construction site, development of the site 
should be on the contour if possible. Removal of vegeta- 
tion should be held to a minimum. Buildings should be 
designed to withstand the effects of shrinking and 
swelling. Capability unit VIe-1; Clay Upland range site. 

Op—Owens-Elandco complex, 0 to 25 percent slopes. 
This complex is in upland drainageways. It consists of 
shallow, well drained, gently sloping to steep soils on side 
slopes and deep, well drained, nearly level soils on narrow 
valley floors. The areas range in width from about 250 to 
1,000 feet. Depth from the top of the side slopes to the 
valley floor is between 10 and 30 feet. This complex is 
about 60 to 70 percent Owens soils and about 25 to 35 
percent Elandco soils. The Owens soils are on the broken 
side slopes, and the Elandco soils are on the narrow val- 


ley floors. Areas of the soils are so intricately mixed, or 
so small in size, that. it is not practical to separate them in 
mapping. 

Typically, the Owens soils have a dark grayish brown 
clay loam surface layer about 4 inches thick. The subsoil 
is light brownish gray, very firm silty clay. Bedrock of 
mixed clayey shale and limestone is at a depth of about 
20 inches. In many places these soils are reddish brown 
throughout. 

Typically, the Elandco soils have a very dark grayish 
brown silty clay loam surface layer about 45 inches thick. 
The underlying material is brown silty clay loam. 

Included with these soils in mapping and making up 
about 5 percent of the unit are small areas of Shale out- 
crops. These Shale outcrops are on the steeper points and 
breaks of the side slopes. 

The Owens soils have very slow permeability and rapid 
runoff. The Elandco soils have moderate permeability and 
slow runoff. Available water capacity is very low in the 
Owens soils and high in the Elandco soils. The Owens 
soils have high shrink-swell potential, and the Elandco 
soils have moderate shrink-swell potential. The Owens 
soils have shale bedrock at a depth of 10 to 20 inches. The 
natural fertility is low for the Owens soils and high for 
the Elandco soils. Reaction is neutral to moderately al- 
kaline throughout the soils. 

Nearly all of the acreage of this complex is used for 
rangeland. In some places the Elandeo soils are cul- 
tivated. Soils in this unit have good potential for range- 
land. They have poor potential for crops and most urban 
and engineering uses. 

The Elandco soils can be cultivated in some areas, but 
commonly these areas are small and intermingled with 
steeper and shallower soils that are not suited to cultiva- 
tion. 

These soils are better suited to rangeland than to other 
uses. Major concerns of range management are the 
hazard of erosion and the very low available water supply 
of the Owens soils. Maintaining adequate plant cover and 
ground mulch helps to prevent excessive soil losses and 
improves the moisture supplying capacity by reducing ru- 
noff. Overstocking and overgrazing reduce the protective 
plant cover and cause deterioration of the plant communi- 
ty. Proper stocking rates, uniform grazing distribution, 
timely deferment of grazing, and a planned grazing 
system help to keep the range and soil in good condition. 

The Owens soils are poorly suited to windbreaks. The 
clayey subsoil releases moisture slowly, and the shallow 
depth over shale restricts the rooting depth of trees. The 
Elandco soils are well suited to windbreaks; however, the 
frequent flooding can damage young trees. 

These soils are poorly suited to most urban and en- 
gineering uses because of the very slow permeability, the 
high shrink-swell potential, and the steep slopes of both 
the Owens and Elandco soils; the depth to shale in the 
Owens soils; and the frequent flooding of the Elandeo 
soils. If these soils are used for building sites, buildings 
should be designed to withstand the effects of shrinking 
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and swelling. The Elandco soils should be protected from 
flooding. Capability unit VIe-2; Owens soil in Clay Upland 
range site, and Elandco soil in Loamy Lowland range site. 

Or—Owens-Renfrow complex, 2 to 6 percent slopes, 
eroded. This complex consists of gently sloping to sloping, 
well drained soils on irregularly shaped side slopes of 
uplands that have been eroded. Owens soils make up 40 
to 70 percent of the unit, and Renfrow soils make up 
about 30 to 60 percent of the unit. Areas of the soils are 
so intricately mixed, or so small in size, that it is not prac- 
tical to separate them in mapping. 

Typically, the Owens soils have a surface layer that is 
dark grayish brown clay loam about 4 inches thick; it 
ranges from 3 to 6 inches in thickness over most of the 
area. The subsoil is light brownish gray, very firm silty 
clay. Bedrock of mixed clayey shale and liméstone is at a 
depth of about 17 inches. In some places the surface layer 
has been mixed with material from the underlying 
horizon. The mixing has resulted in a finer textured sur- 
face layer. In places the soil is reddish brown throughout. 

Typically, the Renfrow soils have a surface layer which 
is dark reddish gray clay loam in the upper part and red- 
dish brown clay loam in the lower part; it ranges from 6 
to 12 inches in thickness over most of the area. The sub- 
soil is reddish brown and red, very firm clay more than 
50 inches thick. Red and ‘gray shale is at a depth of more 
than 60 inches. In some places the soil is grayer 
throughout than indicated for the typical profile. 

Included with this unit in mapping were small intermin- 
gled areas of soils that are less than 10 inches deep over 
shale and soils that are 20 to 40 inches deep over shale. 
These included soils make up about 10 to 25 percent of 
the acreage. 

These soils are very slowly permeable and have rapid 
runoff. The available water capacity is very low in the 
Owens soils and.low to moderate in the Renfrow soils. 
The surface layer of these soils tends to crust or puddle 
after hard rains, especially where the surface layer has 
been mixed with material from underlying horizons. The 
shrink-swell potential of these soils is high. Depth to 
shale ranges from 10 to 20 inches in the Owens soils and 
is more than 60 inches in the Renfrow soils. Reaction is 
slightly acid to moderately alkaline throughout the soils. 

Most of the acreage of these soils remains in cultivation 
even though there is a severe hazard of continued ero- 
sion. The soils have good to fair potential for pasture and 
rangeland and good potential for wildlife habitat. They 
have poor potential for most urban and engineering uses. 

These soils are poorly suited to most commonly grown 
cultivated crops because of the hazard of erosion, depth 
to bedrock in the Owens soils, and droughtiness. Terraces, 
minimum tillage, carefully selected cropping systems, and 
fertilizer help to reduce runoff, conserve moisture, and 
control further erosion in cultivated areas. 

These soils are better suited to rangeland and pasture 
than to other uses. Major concerns of range or pasture 
management are related. to the hazard of erosion and the 
low available water capacity. Maintaining adequate plant 


cover and ground mulch helps to prevent excessive soil 
losses and improves the moisture supplying capacity by 
reducing runoff. Overstocking and overgrazing reduce the 
plant cover and cause deterioration of the plant communi- 
ty. Proper stocking rates, uniform grazing distribution, 
timely deferment of grazing,. and a planned grazing 
system help to keep the range or pasture and the soil in 
good condition. 

These soils are poorly suited to windbreaks. The clayey 
subsoil releases moisture slowly, and the shallowness of 
the Owens soils restricts the rooting depth of trees. 
Young trees need considerable care if they are to grow. 
Water erosion is a severe hazard while the windbreak is 
being established. 

These soils are poorly suited to most urban and en- 
gineering uses because of the very slow permeability and 
the high shrink-swell potential. If the soils are used as 
construction sites, development should be on the contour 
if possible. Removal of ‘vegetation should be held to a 
minimum and temporary plant cover should be 
established quickly in denuded areas. Design of buildings 
should prevent damage caused by shrinking and swelling. 
Capability unit [Ve-8; Clay Upland range site. 

Os—Owens-Shale outcrop complex, 8 to 25 percent 
slopes. This complex (fig. 12) consists of strongly sloping 
to steep Owens clay loam and Shale outcrop on side 
slopes. Typically, these side slopes are escarpments or the 
banks of narrow drainage channels. In most places the 
side slopes are 250 to 500 feet wide. Individual areas of 
this unit are about 50 to 60 percent Owens clay loam and 
about 40 to 50 percent Shale outcrop. Areas of the Owens 
soil and the Shale outcrop are so intricately mixed, or so 
small in size, that it is not practical to separate them in 
mapping. 

Typically, the Owens soil has a dark grayish brown clay 
loam surface layer about 4 inches thick. The subsoil is 
light brownish gray, very firm silty clay. Bedrock of 
mixed clayey shale and limestone is at a depth of about 
20 inches. In places the soil is reddish brown throughout. 
In other places the soil is less than 10 inches deep over 
shale. 

The Shale outcrop is reddish brown to olive, weakly 
consolidated, slightly weathered shale. 

The Owens soil has very slow permeability. Runoff is 
rapid. Available water capacity is very low. This soil has a 
high shrink-swell potential. Depth to shale bedrock ranges 
from 10 to 20 inches. Natural fertility is low. The surface 
layer is mildly alkaline, and. the underlying material is 
moderately alkaline. 

A sparse growth of tall grasses, annual forbs, and 
woody shrubs grows on the Owens part of the complex 
and in cracks in the shale. This complex has poor poten- 
tial for cultivated crops, pasture, rangeland, and engineer- 
ing and urban uses. 

The Owens soil is better suited to rangeland than to 
other uses (fig. 9). Major concerns of range management 
are the hazard of erosion and the very low available 
water capacity. This soil is droughty because of the very 


22 SOIL SURVEY 


low available water capacity and rapid runoff. Maintain- 
ing adequate plant cover and ground mulch helps to 
prevent excessive soil losses and improves moisture sup- 
plying capacity by reducing runoff. Overstocking and 
overgrazing the range reduce the protective plant cover 
and cause deterioration of the plant community. Under 
these conditions the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system help to keep the 
range and soil in good condition. 

The Owens soil is poorly suited to windbreaks. The 
shallow depth of soil material over shale restricts or 
prohibits growth of tree roots. 

The Owens soil is severely limited for most urban and 
engineering uses because it is very slowly permeable, has 
a high shrink-swell potential, has bedrock within 20 inches 
of the surface, and is strongly sloping to steep. Extensive 
land shaping is necessary if this soil is used for building 
sites. Buildings should be designed to prevent damage 
caused by shrinking and swelling. Capability unit VIIs-1; 
Owens soil in Clay Upland range site, and Shale outcrop 
not assigned to a range site. 

Pa—Pond Creek silt loam, 0 to 1 percent slopes. This 
is a deep, nearly level, well drained soil in broad areas on 
uplands. Some narrow areas are on the tops of ridges. 

Typically, the ‘surface layer is dark brown silt loam 
about 18 inches thick. The upper part of the subsoil is 
dark brown, friable light silty clay loam; the next part is 
dark brown, firm clay loam; and the lower part is reddish 
brown, friable light clay loam. A few small lime concre- 
tions are in the subsoil. The underlying material is red- 
dish brown silty clay loam. In some places the subsoil is 
more clayey. 

Included with this soil in mapping are small intermin- 
gled areas of Kirkland and Tabler soils. The Kirkland 
soils have a more clayey subsoil. Tabler soils have a sub- 
soil that is more clayey and is grayer than the one in this 
Pond soil. These included soils have similar slopes and are 
in similar positions. They make up about 5 percent of the 
unit. 

Permeability is moderately slow, and runoff is slow. 
Available water capacity is very high. The surface layer 
is friable and easily tilled. Natural fertility is high. The 
surface layer ranges from medium acid to neutral, and 
the subsoil ranges from slightly acid to moderately al- 
kaline. The shrink-swell potential of the subsoil is 
moderate. 

Most areas of this soil are cultivated. This soil has good 
potential for all crops commonly grown in the county and 
for range, pasture, and windbreaks. It has poor to fair 
potential for most urban, engineering, and recreational 
uses. 

This soil is well suited to all crops commonly grown in 
the county. There are few or no hazards when this unit is 
used for cultivated crops. Proper use of fertilizer and 
crop residue management help to maintain fertility, or- 
ganic matter content, and tilth. 


This soil is well suited to rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper, placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. Young trees need considera- 
ble care if they are to grow well. Rainfall is likely to be 
limited and irregular, and irrigating the trees promotes 
growth. Cultivating young windbreaks to control weeds 
reduces competition for soil moisture. Windbreaks need to 
be protected from livestock, fire, and rodents. 

This soil has moderate limitations for building sites and 
recreational developments. Dwellings should be designed 
and constructed to prevent structural damage caused by 
shrinking ‘and swelling of the soil. These soils have severe 
limitations for septic tank absorption fields because of the 
moderately slow permeability; however, there are only 
slight limitations for construction of sewage lagoons. In- 
creasing the size of the absorption area of septic tank 
filter fields helps to overcome the limitation of moderate- 
ly slow permeability. Capability unit I-1; Loamy Upland 
range site. 

Pb—Pond Creek silt loam, 1 to 3 percent slopes. This 
is a deep, gently sloping, well drained soil in broad areas 
on smooth uplands. In some places the soil is gently slop- 
ing on short side slopes. Areas of this soil are irregular in 
shape and range from about 50 acres to several hundred 
acres in size. 

Typically, the surface layer is dark brown silt loam 
about 13 inches thick. The upper part of the subsoil is 
dark brown, friable light silty clay loam; the next part is 
dark brown, firm clay loam; and the lower part is reddish 
brown, friable light clay loam. A few small lime concre- 
tions are in the subsoil. The underlying material is red- 
dish brown silty clay loam. In some places the subsoil is 
more clayey than is indicated in the typical profile. 

Included with this soil in mapping are small intermin- 
gled areas of Milan soils that have more sand in the sub- 
soil. These included soils have similar slopes and are in 
similar positions, and they make up about 5 percent of the 
unit. 

Permeability is moderately slow, and runoff is medium. 
Available water capacity is very high. Natural fertility is 
high. The surface layer ranges from medium acid to 
neutral, and the subsoil ranges from slightly acid to 
moderately alkaline. The surface layer is friable and easi- 
ly tilled. The shrink-swell potential of the subsoil is 
moderate. 

Most areas of this soil are cultivated. A small acreage is 
used for rangeland. This soil has good potential for all 
crops commonly grown in the county and for rangeland, 
pasture, and hay. It has poor to fair potential for most 
urban, engineering, and recreational uses. 

This soil is well suited to all crops commonly grown in 
the county. These soils are easily tilled, but maintenance 
of tilth and fertility is required. Soils in this unit have a 
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moderate erosion hazard. Terraces and contour farming 
help to control erosion. Proper management of crop 
residues and use of fertilizer help to maintain fertility, or- 
ganic matter content, and tilth. 

Range management that maintains an adequate plant 
cover and ground mulch helps to prevent excessive soil 
losses. Proper stocking rates, uniform grazing distribu- 
tion, timely deferment of grazing, and a planned grazing 
system help to keep the range and soil in good condition, 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. Young trees need considera- 
ble care if they are to grow well. Rainfall is likely to be 
limited and irregular, and irrigating the trees promotes 
growth. Cultivating young windbreaks to control weeds 
reduces competition for soil moisture. Windbreaks need to 
be protected from livestock, fire, and rodents. 

This soil has moderate limitations for building sites and 
recreational developments. Dwellings should be designed 
and constructed to prevent structural damage caused by 
shrinking and swelling of the soil. This soil has severe 
limitations for septic tank absorption fields because of the 
moderately slow permeability. There are moderate limita- 
tions for construction of sewage lagoons because of slope. 
Inereasing the size of the absorption area of septic tank 
filter fields helps to overcome the limitation of moderate- 
ly slow permeability. Capability unit IIe-1; Loamy Upland 
range site. 

Pc—Pond Creek silt loam, 3 to 6 percent slopes. This 
is a deep, sloping, well drained soil on short, convex 
upland side slopes. Areas of this soil are irregular in 
shape and range from about 10 acres to about 100 acres 
in size. 

Typically, the surface layer is dark brown silt loam 
about 13 inches thick. The upper part of the subsoil is 
dark brown, friable light silty clay loam; the next part is 
dark brown, firm clay loam; and the lower part is reddish 
brown, friable light clay loam. A few small lime concre- 
tions are in the subsoil. The underlying material is red- 
dish brown silty clay loam. 

Included with this soil in mapping are small intermin- 
gled areas of Milan soils that have more sand in the sub- 
soil than this Pond soil. Also included are areas of a soil 
that has a reddish brown surface layer and a less clayey 
subsoil. These included soils have similar slopes and are in 
similar positions, and they make up about 20 percent of 
the unit. 

Permeability is moderately slow, and runoff is slow. 
Available water capacity is very high. The surface layer 
is friable and easily tilled. Natural fertility is high. The 
surface layer ranges from medium acid to neutral, and 
the subsoil ranges from slightly acid to moderately al- 
kaline. The shrink-swell potential of the subsoil is 
moderate. 

Most areas of this soil are cultivated. A small acreage is 
used for range. This soil has good potential for all crops 
commonly grown in the county and for range, pasture, 
and hay. It has poor to fair potential for most urban, en- 
gineering, and recreational uses. 


This soil is well suited to all crops commonly grown in 
the county. If the soil is cultivated and not protected, the 
hazard of water erosion is severe. Control of erosion and 
maintenance of tilth and fertility are the main concerns of 
management. Terraces and contour farming are needed to 
help to control erosion. Proper management of crop 
residues and use of fertilizer help to maintain fertility, or- 
ganic matter content, and tilth. 

Rangeland management that maintains an adequate 
plant cover and ground mulch helps to prevent excessive 
soil losses. Proper stocking rates, uniform grazing dis- 
tribution, timely deferment of grazing, and a planned 
grazing system help to keep the range and the soil in 
good condition. 

This soil is well suited to windbreaks; however, there is 
a severe hazard of water erosion while the windbreak is 
being established. Planting the rows of trees on the con- 
tour helps to control erosion. Young trees need considera- 
ble care if they are to grow well. Rainfall during part of 
the growing season is likely to be inadequate for max- 
imum growth. Irrigation of the trees needs to be done 
carefully to avoid water erosion. Cultivation to control 
weeds must be done carefully to prevent increased ero- 
sion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This soil has moderate limitations for building sites and 
recreational developments because of the shrink-swell 
potential, moderately slow permeability, and slope. There 
are severe limitations for septic tank absorption fields 
beeause of permeability and moderate limitations for 
sewage lagoons because of slope. If this soil is used for 
building sites, buildings should be designed in such a way 
that damage from shrinking and swelling will be avoided. 
Increasing the size of the absorption area for septic tank 
filter fields will help to overcome the limitation of slow 
permeability. Capabilty unit IIIe-1; Loamy Upland range 
site. 

Pd—Pond Creek silty clay loam, 2 to 6 percent 
slopes, eroded. This is a deep, gently sloping to sloping, 
well drained soil on short upland side slopes along inter- 
mittent drainageways. Individual areas of this soil are ir- 
regular in shape and range from about 5 to 50 acres in 
size. 

Typically, the surface layer is dark brown silty clay 
loam about 7 inches thick; it ranges from 6 to 10 inches in 
thickness over most of the area. Part of the original sur- 
face layer has been removed by erosion, and material 
from the subsoil has been mixed with the remaining sur- 
face layer by plowing. The upper part of the subsoil is 
dark brown, friable light silty clay loam; the next part is 
dark brown, firm clay loam; and the lower part is reddish 
brown, friable light clay loam. A few small lime concre- 
tions are in the subsoil. The underlying material is red- 
dish brown silty clay loam. 

Included with this soil in mapping are small intermin- 
gled areas of eroded Milan soils that have more sand in 
the subsoil than this soil. Also included are areas of a soil 
that has a reddish brown surface layer and a less clayey 
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subsoil. These included soils have similar slopes and are in 
similar positions. They make up about 20 percent of the 
unit. 

Permeability is moderately slow, and runoff is slow. 
Available water capacity is very high. In areas where 
material from the subsoil has been mixed with the sur- 
face layer, the surface tends to crust and puddle. The 
shrink-swell potential of the subsoil is moderate. Natural 
fertility is high. The surface layer ranges from medium 
acid to neutral, and the subsoil ranges from slightly acid 
to moderately alkaline. 

Most areas of this soil are cultivated. A small acreage 
has been seeded back to grass and is used for rangeland. 
This soil has good potential for most crops commonly 
grown in the county and for rangeland, pasture, and hay. 
It has only poor to fair potential for most urban, en- 
gineering, and recreational uses. 

This soil is suited to most crops commonly grown in the 
county. If the soil is cultivated and not protected, the 
hazard of further erosion is severe. Control of erosion and 
maintenance of tilth and fertility are the main concerns of 
management. Terraces and contour farming are needed to 
help to control erosion. Proper management of crop 
residues and use of fertilizer help to maintain fertility, or- 
ganic matter content, and tilth. 

Rangeland: management that maintains an adequate 
plant cover and ground mulch helps to prevent excessive 
soil losses. Proper stocking rates, uniform grazing dis- 
tribution, timely deferment of grazing, and a planned 
grazing system help to keep the range and soil in good 
condition. 

This soil is moderately well suited to windbreaks. There 
is a very severe hazard of water erosion while the wind- 
break is being established. Planting the rows of trees on 
the contour helps to control erosion. Young trees need 
considerable care if they are to grow well. Rainfall during 
part of the growing season is likely to be inadequate for 
‘maximum growth. Irrigation of the trees needs to be 
done carefully to avoid water erosion. Cultivation to con- 
trol weeds must be done carefully to prevent increased 
erosion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This soil has moderate limitations for building sites and 
recreational developments because of the shrink-swell 
potential, moderately slow permeability, and slope. There 
are severe limitations for septic tank absorption fields 
because of permeability and moderate limitations for 
sewage lagoons because of slope. If this soil is used for 
building sites, the buildings should be designed in such a 
way that damage from shrinking and swelling will be 
avoided. Increasing the size of the absorption area for 
septic tank filter fields helps to overcome the limitation 
of slow permeability. Capability unit IIIe-5; Loamy 
Upland range site. 

Px—Pratt loamy fine sand, undulating. This is a 
deep, gently sloping, well drained soil on undulating 
uplands. Individual areas of this soil are irregular in 
shape. Slopes range from 3 to 8 percent. 


Typically, the surface layer is pinkish gray loamy fine 

sand about 14 inches thick. The subsoil is brown, very, fri- 
able loamy fine sand that is slightly more clayey than the 
surface layer and is about 24 inches thick. The underlying 
material is strong brown fine sand. In places the surface 
layer and underlying material are fine sand. 
_ Included with this soil in mapping are small areas of 
Carwile and Shellabarger soils. Carwile soils are in 
depressions between ridges; they have a clayey subsoil 
and are somewhat poorly drained. Shellabarger soils have 
the same slopes and are in similar positions, but they con- 
tain more clay in the subsoil. These included soils make 
up about 5 percent of the unit. 

Permeability is rapid, and runoff is slow. The available 
water capacity is low. Natural fertility is medium, and 
reaction ranges from medium acid to neutral throughout 
the soil. 

About one-half of the acreage of this soil is cultivated, 
and the rest is used for rangeland. This soil has good to 
fair potential for most crops grown in the county -and 
good potential for rangeland. The potential for most 
urban and engineering uses is only fair to poor. 

This soil is suited to most crops commonly grown in the 
county. If the soil is cultivated and not protected, the 
hazard of soil blowing is severe. Controlling soil blowing 
and conserving soil moisture are the main concerns of 
management. Keeping plant cover on the soils when the 
hazard of soil blowing is most severe is effective in con- 
trolling soil blowing and conserving moisture. Also needed | 
are wind striperopping, stubble mulching, and field wind- 
breaks. 

This soil is also well suited to rangeland. Major con- 
cerns of rangeland management are the hazard of soil 
blowing and the low available water capacity. Maintaining 
adequate plant cover and ground mulch helps to prevent 
soil blowing and conserves moisture. Proper stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system help to keep the 
rangeland vegetation and soil in good condition. 

This soil is well suited to windbreaks; however, there is 
a severe hazard of soil blowing while a windbreak is 
being established. Young trees need considerable care if 
they are to grow well. Rainfall is likely to be limited and 
irregular, and irrigating the trees during dry weather 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces competition for soil moisture. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This soil has severe limitations for most sanitary facili- 
ties because of the rapid permeability; however, there are 
only slight limitations for septic tank absorption fields. In 
some places there may be a hazard of polluting un- 
derground water. Capability unit IIe-3; Sands range site. 

Ra—Renfrow complex, 1 to 3 percent slopes. This 
complex consists of deep, gently sloping, well drained 
soils on upland side slopes. Individual areas of this com- 
plex range from about 20 acres to several hundred acres 
in size and are irregular in shape. 
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Typically, the surface layer is about 12 inches thick; the 
upper part is dark reddish gray clay loam, and the lower 
part is reddish brown clay loam. The subsoil is reddish 
brown and red, very firm clay more than 50 inches thick; 
in most places this layer contains fragments of shale in 
the lower part. Red and gray shale is at a depth of more 
than 60 inches. In about 30 percent of the area the depth 
to shale ranges from 20 to 60 inches. In other places the 
soil is grayer in color throughout. 

Included with this unit in mapping are small intermin- 
gled areas of Owens soils. The Owens soils are 10 to 20 
inches deep over shale bedrock. Also included are soils 
that are less, than 10 inches deep over bedrock. These in- 
cluded soils have similar slopes and are in similar posi- 
tions, and they make up about 25 percent of the acreage. 

The soils are very slowly permeable. Runoff is medium. 
Available water capacity is low to moderate. Tilth is poor; 
clods form and structure is destroyed if the soils are 
worked when too wet or too dry. Natural fertility is 
medium, and reaction is slightly acid to moderately al- 
kaline throughout the soil. The shrink-swell potential is 
high. 

Most areas of this complex are cultivated. The soils 
have fair potential for crops. They have good potential for 
rangeland, pasture, and wildlife habitat. They have poor 
potential for most urban and engineering uses. 

These soils are suited to most crops commonly grown in 
the county. Yields of alfalfa and other summer-maturing 
crops are often reduced because of the low to moderate 
available water capacity. There is a severe hazard of ero- 
sion where the soils are cultivated and not protected. The 
main concerns of management are controlling erosion and 
maintaining tilth. Terraces and contour farming help to 
control erosion. Tilling when moisture conditions are most 
favorable helps to keep the soil in good tilth. Minimum til- 
lage, carefully selected cropping systems, and fertilizer 
help to conserve moisture and maintain organic matter 
content, fertility, and tilth. 

These soils are well suited to rangeland. Major concerns 
of rangeland management are the hazard of erosion and 
the low available water supply. Maintaining adequate 
plant cover and ground mulch helps to prevent excessive 
soil losses and improves the moisture supplying capacity 
by reducing runoff. Overstocking and overgrazing the 
range reduce the protective plant cover and cause deteri- 
oration of the plant community. Proper stocking rates, 
uniform grazing distribution, timely deferment of grazing, 
and a planned grazing system help to keep the range and 
soil in good condition. 

These soils are well suited to windbreaks. The clayey 
subsoil releases moisture slowly. Young trees need con- 
siderable care if they are to grow well. Rainfall is likely 
to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces competition for soil moisture. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 


These soils are poorly suited to use as building sites. 
because of the high shrink-swell potential and very slow 
permeability. Structures should be designed to prevent 
damage caused by shrinking and swelling. This can be 
done by using adequate reinforcing steel in concrete foun- 
dations and backfilling with sand or gravel; installing 
foundation drains; backfilling under concrete driveways, 
sidewalks, and local roads and streets with sand or gravel 
and providing drainage outlets; and including expansion 
joints. Sewage lagoons or a central sewage system should 
be used for waste disposal. Septic tanks often fail because 
of the very slow permeability. Removal of vegetation 
should be held to a minimum, and temporary plant cover 
should be established quickly in bare areas. Capability 
unit TIIe-2; Clay Upland range site. 

Ro—Rosehill clay loam, 1 to 3 percent slopes. This is 
a moderately deep, gently sloping, well drained soil on 
upland side slopes. Individual areas are irregular in shape 
and range from about 20 acres to several hundred acres 
in size. 

Typically, the surface layer is dark grayish brown clay 
loam about 10 inches thick. The next layer is light olive 
brown, very firm clay. The underlying material is light 
olive brown clay. Clayey shale and limestone are at a 
depth of about 40 inches. In some places the material 
below the surface layer is dark brown, and depth to shale 
is more than 40 inches. 

Included with this soil in mapping are small intermin- 
gled areas of Owens soils. These soils have shale bedrock 
at a depth of less than 20 inches. They have similar slopes 
and are in similar positions, and they make up about 5 
percent of the acreage. 

This soil has very slow permeability and medium ru- 
noff. Available water capacity is low. Tilth is poor, and 
the surface tends to crust and puddle after hard rains. 
Natural fertility is medium, and reaction ranges from 
neutral to moderately alkaline throughout the soil. The 
shrink-swell potential is high. Depth to bedrock ranges 
from 20 to 40 inches. 

Most areas of this soil are cultivated. This soil has only 
fair potential for most crops grown in the county. The 
potential for range, pasture, hay, and wildlife habitat is 
good to fair. The soil has poor potential for most urban 
and engineering uses. 

This soil is suited to most crops commonly grown in the 
county. The yields of alfalfa and other summer-maturing 
crops are often low because of the low available water 
capacity. The main concerns of management are con- 
trolling erosion, conserving moisture, and maintaining 
tilth. Terraces and contour farming help to control ero- 
sion. Proper crop residue management and use of fertil- 
izer help to maintain fertility, organic matter content, and 
tilth. 

This soil is well suited to rangeland. Major concerns of 
rangeland management are the hazard of erosion and the 
low available water capacity. Maintaining adequate plant 
cover and ground mulch helps to prevent excessive soil 
losses and improves the moisture supplying capacity by 
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reducing runoff. Overstocking and overgrazing the range 
reduce the protective plant cover and cause deterioration 
of the plant community. Proper stocking rates, uniform 
grazing distribution, timely deferment of grazing, and a 
planned grazing system help to keep the range and soil in 
good condition. 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. Young trees need considera- 
ble care if they are to grow well. Rainfall is likely to be 
limited and irregular, and irrigating the trees promotes 
growth. Cultivating young windbreaks to contro] weeds 
reduces competition for soil moisture. Windbreaks need to 
be protected from livestock, fire, and rodents. 

This soil is severely limited for most urban uses 
because it. is very slowly permeable, has a high shrink- 
swell potential, and has shale bedrock at a depth of 20 to 
40 inches. Structures should be designed to prevent 
damage caused by shrinking and swelling. This can be 
done by using adequate reinforcing steel in concrete foun- 
dations and backfilling with sand or gravel; installing 
foundation drains; backfilling under concrete driveways, 
sidewalks, and local roads and streets with sand or gravel 
and providing drainage outlets; and including expansion 
joints. Sewage lagoons or a central sewage system should 
be used for waste disposal. Septic tanks often fail because 
of the very slow permeability. If the soil is used as a con- 
struction site, development of the site should be on the 
contour wherever possible. Removal of vegetation should 
be held to a minimum, and temporary plant cover should 
be established quickly in denuded areas. Capability unit 
IIIe-2; Clay Upland range site. 

Rs—Rosehill clay loam, 3 to 6 percent slopes. This is 
a moderately deep, sloping, well drained soil on upland 
side slopes. Individual areas are irregular in shape. 

Typically, the surface layer is dark grayish brown clay 
loam about 8 inches thick. The next layer is light olive 
brown, very firm clay about 19 inches thick. The underly- 
ing material is light olive brown clay. Clayey shale is at a 
depth of. about 40 inches. 

Included with this soil in mapping are small intermin- 


gled areas of Owens soils. These soils have shale bedrock’ 


at a depth of less than 20 inches. They have similar slopes 
and are in similar positions, and they make up about 5 
percent of the unit. 

This soil has very slow permeability and medium rvu- 
noff. Available water capacity is low. Tilth is poor, and 
the surface tends to crust and puddle. Natural fertility is 
medium, and reaction ranges from neutral to moderately 
alkaline throughout the soil. The shrink-swell potential is 
high. Depth to shale bedrock ranges from 20 to 40 inches. 

Most areas of this soil are cultivated. This soil has only 
fair potential for most crops grown in the county. The 
potential for range, pasture, hay, and wildlife habitat is 
good to fair. The soil has poor potential for most urban 
and engineering uses. 

This soil is suited to most crops grown in the county. 
The yields of alfalfa and other summer-maturing crops 
are often low because of the low available water capacity. 


Erosion is a severe hazard when these soils are cultivated 
and not protected. The main concerns of management are 
controlling erosion, conserving moisture, and maintaining 
tilth. Terraces and contour farming help to control ero- 
sion. Proper crop residue management and fertilizer help 
to maintain fertility, organic matter content, and tilth. 

This soil is well suited to rangeland. Major concerns of 
rangeland management are the hazard of erosion and the 
low available water capacity. Maintaining adequate 
vegetative cover and ground mulch helps to prevent ex- 
cessive soil losses and improves the moisture supplying 
capacity by reducing runoff. Overstocking and overgraz- 
ing the range reduce the protective cover and cause 
deterioration of the plant community. Proper: .stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system help to keep the. 
range and soil in good condition. 

This soil is well suited to windbreaks; however, there is 
a severe hazard of water erosion while the windbreak is 
being established. Planting the rows of trees on the con- 
tour helps to control erosion. Young trees need considera- 
ble care if they are to grow well. Rainfall during part of 
the growing season is likely to be inadequate for max- 
imum growth. Irrigation of the trees needs to be done 
carefully to avoid water erosion. Cultivation to control 
weeds must be done carefully to prevent increased ero- 
sion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This soil is severely limited for most urban and en- 
gineering uses because it is very slowly permeable, has a 
high shrink-swell potential, and has shale bedrock at a 
depth of 20 to 40 inches. Structures should be designed to 
prevent damage caused by shrinking and swelling. Some 
of the ways to do this are using adequate reinforcing 
steel in concrete foundations and backfilling with sand or 
gravel; installing foundation drains; backfilling under 
concrete driveways, sidewalks, and local roads and streets 
with sand or gravel and providing drainage outlets; and 
including expansion joints. Sewage lagoons or a central 
sewage system should be used for waste disposal. Septic 
tanks often fail because of the very slow permeability. If 
the soil is used for a construction site, development of the 
site should be on the contour wherever possible. Removal 
of vegetation should be held to a minimum, and tempora- 
ry plant cover should be established quickly in denuded 
areas. Capability unit IIIe-6; Clay Upland range site. 

Rx—Rosehill clay loam, 2 to 6 percent slopes, eroded. 
This is a moderately deep, gently sloping to sloping, well 
drained soil on upland side slopes, Individual areas are ir- 
regular in shape. 

Typically, the surface layer is dark grayish brown clay 
loam about 5 inches thick; it ranges from 4 to 7 inches in 
thickness over most of the area. Part of the original sur- 
face layer has been removed by erosion, and material 
from the next layer has been mixed with the remaining 
surface layer by plowing. The next layer is. light olive 
brown, very firm clay about 19 inches thick. The underly- 
ing material is light olive brown clay. Clayey shale is at a 
depth of about 36 inches. 
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Included with this soil in mapping are small intermin- 
gled areas of Owens soils and shale outcrops. The Owens 
soils have shale bedrock at a depth of less than 20 inches. 
They have similar: slopes and are in similar positions. 
Shale outcrops are on some of the steeper points and 
breaks. These. included areas make up about 5 percent of 
the acreage. 

This soil has very slow permeability and medium ru- 
noff. Available water capacity is low. Tilth is poor, and 
the surface tends to crust and puddle. Natural fertility is 
medium, and reaction ranges from neutral to moderately 
alkaline throughout the soil. The shrink-swell potential is 
high. Depth to shale bedrock ranges from 20 to 40 inches. 

Most areas of this soil are cultivated. This soil has fair 
to poor potential for cultivated crops. The potential for 
rangeland, pasture, hay, and wildlife habitat is good to 
fair. The soil has only poor potential for most urban and 
engineering uses. 

This soil is poorly suited to most commonly grown cul- 
tivated crops because of the severe hazard of continued 
erosion and the low available water capacity. The main 
concerns of management are controlling erosion, conserv- 
ing moisture, and maintaining tilth. Terracing, contour 
farming, minimum tillage, carefully selected cropping 
systems, and fertilizer help to reduce runoff, conserve 
moisture, maintain fertility, organic matter content, and 
tilth, and control further erosion. 

This soil is well suited to rangeland. Major concerns of 
rangeland management are the hazard of erosion and the 
low available water capacity. Maintaining adequate plant 
cover and ground mulch helps to prevent excessive soil 
losses and improves the moisture supplying capacity by 
reducing the amount of runoff. Overstocking and over- 
grazing the rangeland reduce the protective plant cover 
and cause deterioration of the plant community. Proper 
stocking rates, uniform grazing distribution, timely defer- 
ment of grazing, and a planned grazing system help to 
keep the range and soil in good condition. 

This soil is moderately well suited to windbreaks. There 
is a very severe hazard of water erosion while the wind- 
break is being established. Planting the rows of trees on 
the contour helps to control erosion. Young trees need 
considerable care if they are to grow well. Rainfall during 
part of the growing season is likely to be inadequate for 
maximum growth. Irrigation of the trees needs to be 
done carefully to avoid water erosion. Cultivation to con- 
trol weeds must be done carefully to prevent increased 
erosion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This soil is severely limited for most urban uses 
because it is very slowly permeable, has a high shrink- 
swell potential, and has shale bedrock at a depth of 20 to 
40 inches. Structures should be designed to prevent 
damage caused by shrinking and swelling. This can be 
done by using adequate reinforcing steel in concrete foun- 
dations and backfilling with sand or gravel; installing 
foundation drains; backfilling under concrete driveways, 
sidewalks, and local roads and streets with sand or gravel 


and providing drainage outlets; and including expansion 
joints. Sewage lagoons or a central sewage system should 
be used for waste disposal. Septic tank systems often fail 
because of the very slow permeability. If the soil is used 
as a construction site, development of the site should be 
on the contour wherever possible. Removal of vegetation 
should be held to a minimum, and temporary plant cover 
needs to be established quickly in denuded areas. Capa- 
bility unit [Ve-4; Clay Upland range site. 

Sa—Shellabarger sandy loam, 1 to 3. percent slopes. 
This is a deep, well drained, gently sloping soil on long 
and short side slopes. Individual areas of this soil are ir- 
regular in shape and range from about 20 acres to several 
hundred acres in size. 

Typically, the surface layer is brown sandy loam about 
11 inches thick. The upper part of the subsoil is reddish 
brown, friable fine sandy loam, and the lower part is red- 
dish brown, friable sandy clay loam. The underlying 
material is yellowish red heavy sandy loam. In some 
places the subsoil contains more clay than is indicated for 
the typical profile. In other places the subsoil is dark 
brown and also contains more clay. 

Included with this soil in mapping are small intermin- 
gled areas of Pratt and Carwile soils. Carwile soils are in 
nearby depressions, are somewhat poorly drained, and 
have a more clayey subsoil. Pratt soils have more sand in 
the subsoil, and have similar slopes and are in similar 
positions. In some places there are inclusions of soils that 
are similar to Shellabarger soils but that have shale at a 
depth of 20 to 40 inches. These included soils make up 
about 15 percent of the unit. 

This soil has moderate permeability and medium runoff. 
The available water capacity is moderate to high. Natural 
fertility is medium, and crops respond well to fertilizer. 
Reaction ranges from slightly acid to mildly alkaline in 
the surface layer and subsoil. The shrink-swell potential is 
low. 

Most areas of this soil are cultivated. This soil has good 
potential for all crops commonly grown in the county and 
for rangeland, wildlife habitat, pasture, hay, and most 
urban and engineering uses. 

This soil is well suited to all crops commonly grown in 
the county. There is a moderate hazard of water erosion 
when this soil is cultivated and a slight to moderate 
hazard of soil blowing in spring and fall. The main con- 
cerns of management are controlling erosion and main- 
taining fertility and tilth. Terraces and contour farming 
help to control erosion. Stripcropping and stubble-mulch 
tillage help to reduce soil blowing, increase water intake, 
and maintain good tilth. 

This soil is also well suited to rangeland, but the hazard 
of erosion is a major concern. Maintaining adequate plant 
cover and ground mulch helps to prevent excessive soil 
losses and improves the moisture supplying capacity by 
reducing runoff. Overstocking and overgrazing the range 
reduces the protective plant cover. Proper stocking rates, 
uniform grazing distribution, timely deferment of grazing, 
and a planned grazing system help to keep the range and 
soil in good condition. 
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This soil is well suited to windbreaks; however, there is 
a hazard of water erosion while the windbreak is being 
established. Planting the rows of trees on the contour 
helps to control erosion. Young trees need considerable 
care if they are to grow well. Rainfall during part of the 
growing season is likely to be inadequate for maximum 
growth. Irrigation of the trees needs to be done carefully 
to avoid water erosion. Cultivation to control weeds must 
be done carefully to prevent increased erosion. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This soil is suitable for building sites and for onsite 
waste disposal if proper design and _ installation 
procedures are used. Seepage from sewage lagoons can be 
prevented by special treatment to seal the bottom of the 
lagoon. If the soil is used as a construction site, develop- 
ment of the site should be on the contour wherever possi- 
ble. Removal of vegetation should be held to a minimum, 
and temporary plant cover should be established quickly 
in denuded areas. Capability unit Ile-2; Sandy range site. 

Sb—Shellabarger sandy loam, 3 to 6 percent slopes. 
This is a deep, well drained, sloping soil on long and short 
side slopes. Individual areas of this soil are irregular in 
shape and range from about 10 acres to several hundred 
acres in size. 

Typically, the surface layer is brown sandy loam about 
11 inches thick. The upper part of the subsoil is reddish 
brown, friable fine sandy loam, and the lower part is red- 
dish brown, friable sandy clay loam. The underlying 
material is yellowish red heavy sandy loam. In some 
places the subsoil contains more clay than is indicated for 
the typical profile. In other places the subsoil is dark 
brown and also contains more clay. 

Included with this soil in mapping are small intermin- 
gled areas of Pratt soils. The Pratt soils contain more 
sand in the subsoil, and they have similar slopes and are 
in similar positions. These included soils make up about 5 
percent of the unit. 

This soil has moderate permeability and medium runoff. 
The available water capacity is moderate to high. Natural 
fertility is medium, and crops respond well to fertilizer. 
Reaction ranges from slightly acid to mildly alkaline in 
the surface layer and subsoil. The shrink-swell potential is 
low. 

Most areas of this soil are cultivated. This. soil has good 
potential for all crops commonly grown in the county, 
range, wildlife habitat, pasture, hay, and most urban and 
engineering uses. 

This soil is moderately well suited to all crops com- 
monly grown in the county. There is a severe hazard of 
water erosion when this soil is cultivated and a moderate 
to severe hazard of soil blowing in spring and fall. The 
main concerns of management are controlling erosion and 
maintaining fertility and tilth. Terraces and contour farm- 
ing help to control water erosion. Stripcropping, crop 
residue management, and fertilizer help to conserve 
moisture and maintain organic matter content, fertility, 
and tilth. 


This unit is also well suited to rangeland, but the 
hazard of erosion is a major concern. Maintaining 
adequate plant cover and ground mulch helps to prevent 
excessive soil losses and improves the moisture supplying 
capacity by reducing runoff. Overstocking and overgraz- 
ing the range reduce the protective plant cover. Proper 
stocking rates, uniform grazing distribution, timely defer- 
ment of grazing, and a planned grazing system help to 
keep the range and soil in good condition. 

This soil is well suited to windbreaks; however, there is 
a severe hazard of water erosion while the windbreak is 
being established. Planting the rows of trees on the con- 
tour helps to control erosion. Young trees need considera- 
ble care if they are to grow well. Rainfall during part of 
the growing season is likely to be inadequate for max- 
imum growth. Irrigation of the trees needs to be done 
carefully to avoid water erosion. Cultivation to control 
weeds must be done carefully to prevent increased ero- 
sion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This soil is suitable for building sites and for onsite 
waste disposal if proper design and_ installation 
procedures are used. Seepage from sewage lagoons can be 
prevented by special treatment to seal the bottom of the 
lagoon. If the soil is used as a construction site, develop- 
ment of the site should be on the contour wherever possi- 
ble. Removal of vegetation should be held to a minimum, 
and temporary plant cover should be established quickly 
in denuded areas. Capability unit IIIe-4; Sandy range site. 

Sc—Shellabarger sandy loam, 3 to 6 percent slopes, 
eroded. This is a deep, well drained, sloping soil on long 
and short side slopes. In many places it is on the sides of 
intermittent drainageways. Individual areas of this soil 
are irregular in shape and range from about 10 to 90 
acres in size. 

Typically, the surface layer is brown sandy loam 4 to 7 
inches thick. The surface layer has been thinned by ero- 
sion, and plowing has mixed material from the subsoil 
with ‘the remaining material of the surface layer. The 
upper part of the subsoil is reddish brown, friable fine 
sandy loam, and the lower part is reddish brown, friable 
sandy clay loam. The underlying material is yellowish red 
heavy sandy loam. In some places the subsoil contains 
more clay. In other places the subsoil is dark brown and 
is more clayey. 

This soil has moderate permeability and medium runoff. 
The available water capacity is moderate to high. Fertili- 
ty is generally low because nutrients have been washed 
away with the soil. Reaction ranges from slightly acid to 
mildly alkaline in the surface layer and subsoil. The 
shrink-swell potential is low. 

Most areas of this soil are cultivated. This soil has only 
fair potential for most crops commonly grown in the 
county. It has good potential for range, pasture, and wil- 
dlife habitat and for most urban and engineering uses. 

This soil is moderately well suited to most crops com- 
monly grown in the county. There is a severe hazard of 
continued erosion when this soil is' cultivated. There is a 
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moderate to severe hazard of soil blowing in spring and 
fall. The main concerns’ of management are controlling 
erosion and maintaining fertility and tilth. Terraces and 
contour farming help to control water erosion. Strip- 
cropping, crop residue management, and fertilizer help to 
conserve moisture and maintain organic matter content, 
fertility, and tilth. 

This unit is also well suited to rangeland, but the 
hazard of erosion is a major concern. Maintaining 
adequate plant cover and ground mulch helps to prevent 
excessive soil losses and improves the moisture supplying 
capacity by reducing runoff. Overstocking and overgraz- 
ing the range reduce the protective plant cover. Proper 
stocking rates, uniform grazing distribution, timely defer- 
ment of grazing, and a planned grazing system help to 
keep the rangeland vegetation and soil in good condition. 

This soil is moderately well suited to windbreaks. There 
is very severe hazard of water erosion while the wind- 
break is being established. Planting the rows of trees on 
the contour helps to control erosion. Young trees need 
considerable care if they aré to grow well. Rainfall during 
part of the growing season is likely to be inadequate for 
maximum growth. Irrigation of the trees needs to be 
done carefully to avoid water erosion. Cultivation to con- 
trol weeds must be done carefully to prevent increased 
erosion. Windbreaks need to be protected from livestock, 
fire, and rodents. 

This unit is suitable for. building sites and for onsite 
waste disposal if proper design and _ installation 
procedures are used. Seepage from sewage lagoons can be 
prevented by special treatment to seal the bottom of the 
lagoon. If the soil is used as a construction site, develop- 
ment of the site should be on the contour wherever possi- 
ble. Removal of vegetation should be held to a minimum, 
and temporary plant cover needs to be established 
quickly in denuded areas. Capability unit IIIe-7; Sandy 
range site. 

Ta—Tabler silty clay loam (0 to 1 percent slopes). 
This is a deep, moderately well drained, nearly level soil 
on uplands. Individual areas of this soil are irregular in 
shape and range from about 20 acres to several hundred 
acres in size. 

Typically, the surface layer is dark gray silty clay loam 
about 9 inches thick. The subsoil is dark gray and gray, 
very firm clay about 50 inches thick. In places the subsoil 
is reddish brown, and in places there is a subsurface layer 
of light gray silt loam. 

Included with this soil in mapping are small intermin- 
gled areas of Bethany soils, in which the surface layer is 
thicker and the subsoil is dark brown. These. soils have 
similar slopes and are in similar positions, and they make 
up about 5 percent of the unit. 

This soil has very slow permeability. Runoff is slow 
(fig. 10). The available water capacity is moderate. Tilth is 
poor; clods form and structure is destroyed if the soil is 
worked when too wet or too dry. Natural fertility is 
medium. The surface layer is medium acid, and the sub- 
soil is neutral to moderately alkaline. The subsoil has a 
high shrink-swell potential. 


Most areas of this soil are cultivated. This soil has. good 
potential for most crops grown in the county and for 
range, pasture, hay, and wildlife habitat. It has poor 
potential for most urban and engineering uses. 

This soil is well suited to most crops commonly grown 
in the county. The main concerns of management are 
maintaining tilth, organic matter content, and fertility. 
Tilling when moisture conditions are most favorable helps 
to keep the soil in good tilth. Minimum tillage, carefully 
selected cropping systems, and fertilizer help to conserve 
moisture and maintain organic matter content, fertility, 
and tilth. 

This soil is well suited to rangeland. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, uniform grazing 
distribution, timely deferment of grazing, and restricted 
use during wet periods help to keep the rangeland 
vegetation and soil in good condition. 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. Young trees need considera- 
ble care if they are to grow well. Rainfall is likely to be 
limited and irregular, and irrigating the trees promotes 
growth. Cultivating young windbreaks to control weeds 
reduces competition for soil moisture. Windbreaks need to 
be protected from livestock, fire, and rodents. 

This soil is severely limited for most urban and en- 
gineering uses because it is very slowly permeable and 
has a high shrink-swell potential. If the soil is used as a 
construction site, the structure should be designed to 
prevent damage caused’by shrinking and swelling. This 
can be done by using adequate reinforcing steel in 
concrete foundations and backfilling with sand or gravel; 
installing foundation drains; backfilling under concrete 
driveways, sidewalks, and local roads and streets with 
sand or gravel and providing drainage outlets; and includ- 
ing expansion joints. Sewage lagoons or a central sewage 
system should be used for waste disposal. Septic tank 
systems often fail because of the very slow permeability. 
Capability unit IIs-1; Clay Upland range site. 

Tv—Tivoli fine sand, hilly. This is a deep, rolling to 
hilly, excessively drained soil on hilly uplands. The hills 
range from 6 to 30 feet in height and from 100 feet to 
several hundred feet in diameter. Slopes range from 8 to 
20 percent. 

Typically, the surface layer is brown fine sand about 7 
inches thick. The underlying material is light yellowish 
brown, loose fine sand about 53 inches thick. In some 
places the texture is loamy fine sand'to a depth of about 
30 inches. 

This soil has rapid permeability and very slow runoff. 
The available water capacity is low. Natural fertility is 
low, and reaction is slightly acid to mildly alkaline. The 
shrink-swell potential is low. 

Most areas of this soil are in range. This soil has poor 
potential for cultivated ‘crops. The hazard of soil blowing 
is severe when the soil is cultivated and unprotected. This 
soil has poor to fair potential for most urban and en- 
gineering uses. 
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This soil is better suited to rangeland than to other 
uses. Major concerns of range management are the 
hazard of soil blowing and the low available water capaci- 
ty. Maintaining adequate plant cover and ground mulch 
helps to prevent soil blowing and conserve moisture. 
Overstocking and overgrazing the range reduce the pro- 
tective plant cover and cause deterioration of the plant 
community. The taller, more desirable grasses are then 
replaced by less productive short grasses. Proper stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system help to keep the 
range and soil in good condition. ‘ 

This soil is moderately well suited to windbreaks, but 
there is a very severe hazard of soil blowing while the 
windbreak is being established. Young trees need con- 
siderable care if they are to grow well. Rainfall is likely 
to be limited and irregular, and irrigating the trees dur- 
ing dry weather promotes growth. Cultivating young 
windbreaks to control weeds reduces competition for soil 
moisture. Windbreaks ‘need to be protected from 
livestock, fire, and rodents. 

This soil is severely limited for onsite waste disposal 
and construction sites because of the rapid permeability 
and the steep slopes. This soil is a good source for roadfill 
and a fair source for sand. Capability unit VIIe-1; Sands 
range site. 

Us—Ustifluvents, channeled (0 to 30 percent slopes). 
This map unit consists of soils in deeply entrenched chan- 
nels cut by perennial streams and the steep banks along 
these streams. It ranges from 100 to 400 feet in width. 
Depth from the stream channel to the top of the bank 
ranges from 20 to 50 feet. 

Texture of these soils ranges from sandy loam to clay 
loam. The soils are well drained. Permeability and availa- 
ble water capacity are moderate. Runoff is rapid, and fer- 
tility is medium. A significant part of this mapping unit is 
flooded during times of high streamflow. During each 
flood, material is deposited in some areas and removed 
from others. 

Most areas of this mapping unit are idle; some areas 
are used for limited grazing and wildlife habitat. These 
soils have good potential for woodland wildlife habitat. 
They have fair potential for rangeland and poor potential 
for crops, pasture, windbreaks, recreation, and engineer- 
ing uses. 

Trees and shrubs are the principal vegetation. Shrubs 
and low branches of trees provide browse for deer. 
Canada wildrye, Virginia wildrye, and other shade- 
tolerant, cool-season grasses grow under the canopy of 
the trees and provide limited grazing. Cutting trees and 
shrubs reduces the canopy and increases growth of grass. 
Fences are hard to maintain because of the frequent 
floods. 

The banks are too steep for cultivation or for planting 
of pasture. These soils are flooded too frequently and are 
too steep for recreation and urban uses. Capability unit 
VIIw-1; range site not assigned. 


Va—Vanoss silt loam, 0 to 1 percent slopes. This is a 
deep, nearly level, well drained soil that is typically on 
terraces at the foot of side slopes. In a few places it is at 
the crest of side slopes. 

Typically, the surface layer is brown silt loam about 16 
inches thick. The subsoil is brown, friable clay loam to a 
depth of more than 60 inches. In some places the subsoil 
contains more clay. 

Included with this soil in mapping are small intermin- 
gled areas of Milan soils. The Milan soils have more sand 
in the subsoil than this Vanoss soil. They have similar 
slopes and are in similar positions. They make up about 5 
percent of the mapping unit. 

This soil has moderate permeability. Runoff is slow. 
Available water capacity is high. The surface is friable 
and easily tilled. Natural fertility is high, and reaction is 
slightly acid to neutral. The shrink-swell potential is 
moderate. 

Most areas of this soil are cultivated. This soil has good 
potential for crops, rangeland, pasture, hay, windbreaks, 
and wildlife habitat. It has fair potential for most urban 
and engineering uses. 

This soil is well suited to all crops commonly grown in 
the county. There are few limitations. The main concerns 
of management are maintaining tilth, organic matter con- 
tent, and fertility. Tilling when moisture conditions are 
most favorable helps to keep the soil in good tilth. 
Minimum tillage, carefully selected cropping systems, and 
fertilizer help to conserve moisture and maintain organic 
matter content, fertility, and. tilth. 

This soil is well suited to .rangeland. Overgrazing 
reduces the vigor and growth of the tall, palatable 
grasses and allows shorter, less productive species to 
become established. Proper stocking rates, deferred-rota- 
tion grazing, and proper placement of salt and water help 
to keep the grass in good to excellent condition. 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. Young trees need considera- 
ble care if they are to grow well. Rainfall is likely to be 
limited and irregular, and irrigating the trees promotes 
growth. Cultivating young windbreaks to control weeds 
reduces competition for soil moisture. Windbreaks need to 
be protected from livestock, fire, and rodents. 

This soil has moderate limitations for building sites. 
Buildings should be designed and constructed to prevent 
structural damage caused by shrinking and swelling of 
the soil. The soil is suited to onsite waste disposal if 
proper design and installation procedures are used. 
Seepage from sewage lagoons can be prevented by special 
treatment to seal the bottom of the lagoon. Capability 
unit I-1; Loamy Upland range site. 

Vb—Vanoss silt loam, 1 to 3 percent slopes. This is a 
deep, gently sloping, well drained soil that is typically on 
side slopes bordering low terraces. 

Typically, the surface layer is brown silt loam about 16 
inches thick. The subsoil is. brown, friable clay loam to a 
depth of more than 60 inches (fig. 11). In some places the 
subsoil contains more clay. In other places the surface 
layer and the upper part of the subsoil are dark brown. 
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Welded with, this soil in mapping are small intermin- 
gled areas of Milan soils. These soils have more sand in 
the subsoil. They have similar slopes and are in similar 
positions, and they make up about 5 percent of the 
mapping unit. 

This soil has moderate permeability. Runoff is medium. 
Available water capacity is high. The surface is friable 
and easily tilled. Natural fertility is high, and reaction is 
slightly acid to neutral. The shrink-swell potential is 
moderate. 

Most areas of this soil are cultivated. A small acreage is 
used for rangeland. This soil has good potential for crops, 
rangeland, pasture, hay, windbreaks, and wildlife habitat. 
It has only fair potential for most urban and engineering 
uses. 

This soil is well suited to all crops commonly grown in 
the county. These soils are easily tilled, but maintenance 
of tilth and fertility is required. There is a moderate 
hazard of water erosion when the soil is cultivated and 
not protected. Terraces and contour farming help to con- 
trol erosion. Minimum tillage, carefully selected cropping 
systems, and fertilizer help to conserve moisture and 
maintain organi¢ matter content, fertility, and tilth. 

Rangeland management that maintains adequate plant 
cover and ground mulch helps to prevent excessive soil 
losses and conserve moisture. Proper stocking rates, 
uniform grazing distribution, timely deferment of grazing, 
and a planned grazing system help to keep the rangeland 
vegetation and soil in good condition. 

This soil is well suited to windbreaks, but there is a 


hazard of water erosion while a windbreak is being 


established. Planting the rows of trees on the contour 
helps to ‘control erosion. Young trees need considerable 
care if they are to grow well. Rainfall during part of the 
growing season is likely to be inadequate for maximum 
growth. Irrigation of the trees needs to be done carefully 
‘to avoid water erosion. Cultivation to control weeds must 
bé done carefully to prevent increased erosion. Wind- 
breaks need to be protected from livestock, fire, and 
rodents. 

This. soil has moderate limitations for building sites. 
Buildings should be designed and constructed to prevent 
structural damage caused by shrinking and swelling of 
the soil. The soil is suited to onsite waste disposal if 
proper design and installation procedures are used. 
Seepage from sewage lagoons can be prevented by special 
treatment to seal the bottom of the lagoon. Capability 
unit IIe-1; Loamy Upland range site. 

Vc—Vanoss silt loam, 3 to 6 percent slopes. This is a 
deep, sloping, well drained soil on side slopes that border 
low terraces: In some places it is on either side of inter- 
mittent drainageways cut into the side slopes. 

Typically, the surface layer is brown silt loam about 16 
inches thick. The subsoil is brown, friable clay loam to a 
depth of more than 60 inches. In some places the surface 
layer has been eroded and is only 4 to 8 inches thick. In 
other places the surface layer and the upper part of the 
subsoil are dark brown. 


Included with this soil in mapping are small intermin- 
gled areas of Milan soils. The Milan soils have more sand 
in the subsoil than this Vanoss soil. They have similar 
slopes and are in similar positions, and they make up 
about 5 percent of the mapping unit. 

This soil has moderate permeability. Runoff is medium. ‘ 
Available water capacity is high. The surface layer is fria- 
ble and easily tilled. Natural fertility is high, and reaction 
is slightly acid to neutral. The shrink-swell clay is 
moderate. 

Most areas of this soil are cultivated. This soil has rand 
potential for crops, range, pasture, hay, windbreaks, and 
wildlife habitat. It has fair potential for most urban and 
engineering uses. 

This soil is suited to most crops commonly x grown in the 
county. There is a severe hazard of water erosion when 
the soil is cultivated and not protected. The main con- 
cerns of management are controlling erosion and main- 
taining tilth and fertility. Terraces and contour farming 
are needed to help, to control erosion. Minimum tillage, 
carefully selected cropping systems, and fertilizer help ,to 
conserve moisture and maintain organic matter content, 
fertility, and tilth. ; 

This soil is well suited to rangeland. Maintaining 
adequate plant cover and ground mulch helps to’ prevent 
excessive soil losses and conserve moisture. Proper 
stocking rates, uniform grazing distribution, timely defer- 
ment of grazing, and a planned grazing system help to 
keep the rangeland vegetation and soil in good condition. 

This soil is well suited to windbreaks; however, there is 
a severe hazard of water erosion while the windbreak is 
being established. Planting the rows of trees on the con- 
tour helps to control erosion. Young trees need considera- 
ble care if they are to grow well. Rainfall during part of 
the growing season is likely to be inadequate for max- 
imum growth. Irrigation of. the treés needs to be-done 
carefully to avoid water erosion.. Cultivation to control 
weeds must be done carefully to prevent increased ero- 
sion. Windbreaks need to be. protected from. livestock, 
fire, and rodents. 

This soil has moderate limitations for building sites. . 
Buildings should be designed and constructed to prevent 
structural damage caused by shrinking and swelling of 
the soil. The soil is suited to onsite waste disposal if 
proper design and installation procedures are used., 
Seepage from sewage lagoons can be prevented by a spe- 
cial treatment that seals the bottom of the lagoon. Capa- 
bility unit IIle-1; Loamy Upland range site. 

Wa— Waurika silt loam (0 to 1 percent slopes). This is 
a deep, nearly, level, somewhat poorly drained soil on 
uplands. Individual areas are irregular in shape. This ‘soil 
is slightly concave in places. 

Typically, the surface layer is gray silt loam about 11 
inches thick. The subsurface layer is light gray silt loam 
about 3 inches thick. The subsoil is very dark gray, very 
firm clay about 26 inches thick: The underlying material 
is grayish brown and gray heavy clay loam. In some 
places there is not a subsurface layer and the subsoil is 
reddish brown. 
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This soil has very slow permeability. Runoff is slow. 
The available water capacity is moderate. Tilth is poor, 
and the surface has a tendency to crust and puddle. Natu- 
ral fertility is medium. The surface layer ranges from 
medium acid to neutral, and the subsoil is neutral to 
moderately alkaline. The subsoil has a high shrink-swell 
potential. 

Most areas of this soil are cultivated. This soil has good 
potential for crops, rangeland, pasture, hay, windbreaks, 
and wildlife habitat. The potential for most urban and en- 
gineering uses is poor. 

This soil is suited to most crops commonly grown in the 
county. Surface drainage is needed in some places. During 
wet periods, water is sometimes ponded on the surface 
and remains for several days. Planting and harvesting are 
often delayed, and crops sometimes drown. The main con- 
cerns of management are maintaining tilth, organic 
matter content, and fertility. Tilling when moisture condi- 
tions are most favorable helps to keep the soil in good 
tilth, Minimum tillage, carefully selected cropping 
systems, and fertilizer help to maintain organic matter 
content, fertility, and tilth. 

This soil is well suited to rangeland. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion. Proper stocking rates, uniform grazing distribution, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the rangeland vegetation and 
soil in good condition. 

This soil is well suited to windbreaks. The clayey sub- 
soil releases moisture slowly. The main concern is exces- 
sive wetness. Survival in low areas where water ponds is 
likely to be poor. Draining these areas if possible 
promotes tree growth. Rainfall is likely to be irregular, 
and irrigating the trees during dry weather promotes 
growth. Cultivating young windbreaks to control weeds 
reduces competition for soil moisture. Windbreaks need to 
be protected from livestock, fire, and rodents. 

This soil is severely limited for most urban and en- 
gineering uses because it is very slowly permeable, is 
somewhat poorly drained, and has a high shrink-swell 
potential. If the soil is used as a construction site, surface 
drainage is needed in places and the building should be 
designed to prevent damage caused by shrinking and 
swelling. This can be done by using adequate reinforcing 
steel in conerete foundations and backfilling with sand or 
gravel; installing foundation drains; backfilling under 
concrete driveways, sidewalks, and local roads and streets 
with sand or gravel and providing drainage.outlets; and 
including expansion joints. Sewage lagoons or a central 
sewage system should be used for waste disposal. Septic 
tank systems often fail because of the very slow permea- 
bility. Capability unit II[w-1; Clay Upland range site. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 


is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic systems, and other factors 
affecting the productivity, potential, and limitations of the 
soils under various uses and management. In this way, 
field experience and measured data on soil properties and 
performance are used as a basis for predicting soil 
behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland, and as sites for buildings, highways and 
other transportation systems, sanitary facilities, parks 
and other recreation facilities, and wildlife habitat. From 
the data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these land 
uses can be identified, and costly failures in houses and 
other structures, caused by unfavorable soil properties, 
can be avoided. A site where soil properties are favorable 
ean be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


Ear. J. BONDY, agronomist, Soil Conservation Service, assisted in 
preparing this section. 


The major management concerns when using the soils 
for crops and pasture are described in this section. In ad- 
dition, the crops and pasture plants best adapted to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classifi- 
cation used by the Soil Conservation Service is explained; 
and predicted yields of the main crops, hay, and pasture 
are presented for each soil. 


SUMNER COUNTY, KANSAS 33 


This section provides information about the overall 
agricultural potential and needed practices in the survey 
area for those in the agribusiness sector—equipment 
dealers, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion, “Soil maps for detailed planning.” This information 
should be referred to when planning management 
systems for individual fields or farms. 

Approximately 550,000 acres in Sumner County was 
used for crops and pasture in 1967, according to the Con- 
servation Needs Inventory. The 1973 Kansas Farm Facts 
shows 407,000 acres in close grown crops, mainly wheat. 
Sumner County has been the leading wheat producing 
county in Kansas each of the last 10 years. Other crops 
produced were 44,000 acres of sorghum, 9,000 acres of 
soybeans, and 22,000 acres of alfalfa. In 1967, 70,000 acres 
was in summer fallow. 

The acreage of wheat has increased over the past 10 
years, while the acreage of grain sorghum has declined. 
Also, in recent years the acreage of summer fallow has 
dropped considerably. The acreage of alfalfa has remained 
constant over several years. Sumner County ranks high in 
the State in barley production, but the crop amounts to 
only 14,000 acres. 

Only 2,000 acres was in tame pasture in 1967, but tame 
pasture has increased in the last 2 or 3 years. 

The potential of the soils in Sumner County for in- 
creased production of food and fiber is good. A large por- 
tion of this increase will come from the crop production 
on the approximately 70,000 acres that has been in 
summer fallow. Food production could also be increased 
by extending the latest crop production technology to all 
cropland in the county. This soil survey can greatly 
facilitate the application of such technology. 

There was an increase of only 200 acres of urban and 
built-up land in the county from 1958 to 1967. 

Soil erosion is the major problem on about 50 percent 
of the cropland in Sumner County. If slope is more than 1 
percent, erosion is a hazard. Bethany, Farnum, Milan, and 
Kirkland are the principal soils used for crops in the 
county. 

Loss of the surface layer through erosion is damaging 
for two reasons: first, productivity is reduced as the sur- 
face layer is lost and part of the subsoil is incorporated 
into the plow layer, and second, soil erosion on farmland 
results in sediment entering streams. Loss of the surface 
layer is especially damaging on soils that have a clayey 
subsoil, such as the Bethany, Kirkland, Renfrow, and Ta- 
bler. Control of erosion minimizes the pollution of streams 
by sediment and improves quality of water for municipal 
use, for recreation, and for fish and wildlife. 

In many sloping fields, preparing a good seedbed and 
tilling are difficult on clayey spots because the original 
friable surface layer has been eroded away. Such spots 
are common in areas of moderately eroded Kirkland soils. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. A cropping 


system that keeps a plant cover on the soil for extended 
periods can hold soil erosion losses to amounts that will 
not reduce the productive capacity of the soils. On 
livestock farms, which require pasture and hay, the 
legume and grass forage crops in the cropping system 
reduce erosion on sloping land and also provide nitrogen 
and improve tilth for the following crop. 

Terracing and contour tillage are not practical on some 
soils, because slopes are short and irregular and the sur- 
face layer is coarse textured and moderately coarse tex- 
tured. On these soils, cropping systems that provide sub- 
stantial plant cover are required to control soil blowing 
and water erosion. Leaving crop residues on the surface 
either by minimum tillage or by stubble mulching helps to 
increase infiltration and reduce the hazards of runoff and 
water erosion. The extra cover is essential to help 
prevent soil blowing during periods of crop production. 
Minimum tillage for sorghum and other row crops is 
becoming more common in Sumner County. It is effective 
in reducing erosion on sloping land and can be adapted to 
most soils in the survey area. 

Terraces and diversions reduce the length of slopes and 
reduce runoff and erosion. They are most practical on 
deep, well drained soils that have uniform, regular 
slopes. This includes practically all soils except the 
coarse textured and moderately coarse textured soils. 

Contour tillage is rarely used by itself but is a com- 
panion practice along with terraces. Contouring is best 
suited to soils with smooth, uniform slopes where terrac- 
ing is applicable. 

Soil blowing is a hazard on the coarse textured and 
moderately coarse textured Canadian, Carwile, Shel- 
labarger, and Pratt soils. Soil blowing ean damage these 
soils if they are bare of vegetation or surface mulch. 
Maintaining plant cover, surface mulch, or a rough sur- 
face through proper tillage minimizes soil blowing on 
these soils. 

Information for the design of erosion control practices 
for each kind of soil is contained in the Field Office 
Technical Guide, which is available in local offices of the 
Soil Conservation Service. 

Soil drainage is needed on less than 1 percent of the 
acreage used for crops and pasture in the survey area. 
Soils like the Waurika and Carwile are somewhat poorly 
drained and very slowly permeable; crops on these soils 
are likely to be damaged in some years. Shallow open 
drains connecting one pothole with another will help to 
improve drainage on these soils. 

Soil fertility is naturally low on Owens soil but is medi- 
um or high on the remaining arable soils in the county. 
The soils range from medium acid to mildly alkaline in 
reaction. Soils such as Bethany, Corbin, Crisfield, Kir- 
kland, Milan, Elandeo, Shellabarger, Vanoss, and Waurika 
soils may be medium acid and need an application of 
ground limestone to raise the reaction (pH) sufficiently 
for good growth of alfalfa and other crops that grow well 
only on nearly neutral soils. On all soils additions of lime 
and fertilizer should be based on the results of soil tests, 
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on the need of the erop, and on the expected level of 
yields. The Cooperative Extension Service can help in 
determining the kinds and amounts of fertilizer and lime 
to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

Most of the soils used for crops in the survey area have 
a silt loam or loam surface. layer. Some are lower in con- 
tent of organic matter than others. Generally, the struc- 
ture of such soils is weak, and intense rainfall causes the 
formation of a crust on the surface. The crust is hard 
when dry and is nearly impervious to water. Once the 
crust forms, it reduces infiltration and increases runoff. 


Regular additions of crop residues, manure, and other or-' 


ganic material can help to improve soil structure and to 
reduce crust formation. Leaving residues on the surface 
will also help to prevent the formation of such a crust. 

Field crops suited to the soils and climate of the survey 
area include many that are not commonly grown. Sun- 
flowers, potatoes, and similar crops can be grown if 
economic conditions become favorable. Rye, barley, oats, 
and corn can be grown, and grass seed could be produced 
from smooth brome and fescue. 

Deep soils that are well drained and that warm up 
early in spring are especially well suited to many vegeta- 
bles and small fruits. In the survey area these are Far- 
num, Milan, Pond Creek, and Vanoss soils on uplands and 
Canadian, Dale, and Reinach soils on terraces and flood 
plains. 

Most of the well drained soils in the survey area are 
suitable for orchards and nursery plants. Soils in low posi- 
tions where frost is frequent and air drainage is poor 
generally are poorly suited to early vegetables, small 
fruits, and orchards. 

Latest information and suggestions for growing crops 
can be obtained from local offices of the Cooperative Ex- 
tension Service and the Soil Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 5. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the crop is not suited 
to or not commonly grown on the soil or that a given crop 
is not commonly irrigated. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes climatically suited to the 


area and the soil. A few farmers may be obtaining 
average yields higher than those shown in table 5. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con- 
trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in: table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classification 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. A survey 
area may not have soils of all classes. 

CAPABILITY CLASSES, the broadest groups, are 
designated by Roman numerals I through VIII. The nu- 
merals indicate progressively greater limitations and nar- 
rower choices for practical use; they are defined as fol- 
lows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 
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Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

CAPABILITY SUBCLASSES are soil groups within 
one class; they are designated by adding a small letter, e, 
w, 8, or c, to the class numeral, for example, Ile. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; w shows 
that water in or on the soil interferes with plant growth 
or cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar produc- 
tivity. Thus, the capability unit is a convenient grouping 
for making many statements about management of soils. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, I-1 
or IIw-1. The capability units is identified in the descrip- 
tion of each soil map unit in the section “Soil maps for 
detailed planning.” 


Rangeland 


ARNOLD G. MENDENHALL, range conservationist, Soil Conservation 
Service, assisted in preparing this section. 

Rangeland is land on which the natural, or climax, 
vegetation is composed principally of native grasses, 
grasslike plants, forbs, and shrubs which are valuable for 
grazing by livestock. Range management is the wise use 
of rangelands to produce forage for livestock and to pro- 
vide habitat for wildlife, clean water, recreation, esthetic 
values, and related uses. 

In Sumner County, livestock and livestock products ac- 
count for about 28 percent of the agricultural income. The 
number of beef cows that calved in the county ranged 
from 24,000 to 27,000 in a recent 3-year period (6, 7). 


Most livestock forage is produced on rangeland. Sup- 
plemental feed comes from crops and their byproducts. 
Rangeland makes up about 20 percent of the county, or 
about 146,000 acres. 

The rangeland in Sumner County varies considerably in 
the kinds and amounts of native plants produced. The 
range managers or operators need to know the capabili- 
ties of different kinds of rangeland before they can 
manage it properly. 

Where climate and topography are about the same, dif- 
ferences in the kind and amount of vegetation that range- 
land can produce are related closely to the kind of soil. 
Effective management is based on -the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the total annual production, of vegetation in 
favorable, normal, and unfavorable years; the charac- 
teristic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural plant 
community of predominately grasses, grasslike plants, 
forbs, or shrubs suitable for grazing or browsing. The fol- 
lowing are explanations of column headings in table 6. 

A range site is a distinctive kind of rangeland that dif- 
fers from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those areas 
where the relationship between soils and vegetation has 
been established, range sites can be interpreted directly 
from the soil map. Properties that determine the capacity 
of the soil to supply moisture and plant nutrients have 
the greatest influence on the productivity of range plants. 
Soil reaction, salt content, and a seasonal high water table 
are also important. 

Potential production refers to the amount of vegetation 
that can be expected to grow annually on well-managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of 
precipitation and the temperatures are such that growing 
conditions are substantially better than average; in a nor- 
mal year these conditions are about average for the area; 
in an unfavorable year, growing conditions are well below 
average, generally because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant community. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively by 
wildlife. Plant species that have special value for livestock 
forage are mentioned in the description of each soil 
mapping unit. 

Common plant names of grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed. Under 
Composition, the expected proportion of each species is 
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presented as the percentage, in air-dry weight, of the 
total annual production of herbaceous and woody plants. 
Because only major species are listed, percentages do not 
necessarily total 100. The amount that can be used as 
forage depends on the kinds of grazing animals and on 
the grazing season. Generally all of ‘the vegetation 
produced is not used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluaton of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The objective in range management is to 
control grazing so that the plants growing on a site are 
about the same in kind and amount as the potential natu- 
ral plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. Some- 
times, however, a range condition somewhat below the 
potential meets grazing needs, provides wildlife habitat, 
and protects soil and water resources. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, 
buildings, and yards from winds and snow. Windbreaks 
also help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-grow- 
ing broad-leaved and coniferous species provide the most 
protection (fig. 18). 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wil- 
dlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to‘abate noise. The plants, 
mostly evergreen shrubs and trees, are closely spaced. A 
healthy planting stock of suitable species planted properly 
on a well-prepared site and maintained in good condition 
can insure a high degree of plant survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soils in 
20 years. The estimates in table 7, based on measure- 
ments and observation of established plantings that have 
been given adequate care, can be used as a guide in 
planning windbreaks and screens. Additional information 
about planning windbreaks and screens and the planting 
and care of trees can be obtained from local offices of the 


Soil Conservation Service or the Cooperative Extension 
Service or from nurserymen. 


Engineering 


CuirTon E. DEAL, civil engineer, Soil Conservation Service, assisted 
in preparation of this section. 

This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this section are engineers, landowners, community 
planners, town and city managers, land developers, buil- 
ders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to: (1) select potential residential, eom- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (8) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 
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Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 8 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; table 9, for sanitary 
facilities; and table 11, for water management. Table 10 
shows the suitability of each kind of soil as a source of 
construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this sur- 
vey, can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 8. A slight limitation indicates that 
soil properties are favorable for the specified use; any 
limitation is minor and easily overcome. A moderate 
limitation indicates that soil properties and site features 
are unfavorable for the specified use, but the limitations 
can be overcome or minimized by special planning and 
design. A severe limitation indicates one or more soil pro- 
perties or site features so unfavorable or difficult to over- 
come that a major increase in construction effort, special 
design, or intensive maintenance is required. For some 
soils rated severe, such costly measures may not be feasi- 
ble. 

Shallow excavations are used for pipelines, sewerlines, 
telephone and power transmission lines, basements, open 
ditches, and cemeteries. Such digging or trenching is in- 
fluenced by the soil wetness of a high seasonal water 
table; the texture and consistence of soils; the tendency 
of soils to cave in or slough; and the presence of very 
firm, dense soil layers, bedrock, or large stones. In addi- 
tion, excavations are affected by slope of the soil and the 
probability of flooding. Ratings do not apply to soil 
horizons below a depth of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is defined, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 


Dwellings and small commercial buildings referred to 
in table 8 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence from settling or 
shear failure of the foundation does not occur. These 
ratings were determined from estimates of the shear 
strength, compressibility, and shrink-swell potential of the 
soil. Soil texture, plasticity and in-place density, potential 
frost action, soil wetness, and depth to a seasonal high 
water table were also considered. Soil wetness and depth 
to a seasonal high water table indicate potential difficulty 
in providing adequate drainage for basements, lawns, and 
gardens. Depth to bedrock, slope, and large stones in or 
on the soil are also important considerations in the choice 
of sites for these structures and were considered in 
determining the ratings. Susceptibility to flooding is a 
serious limitation. Requirements for protecting built-up 
areas from flooding can be obtained from the State Divi- 
sion of Water Resources. 

Local roads and streets referred to in table 8 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of excava- 
tion. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Requirements for 
sewage disposal can be obtained from the local Board of 
Health. Also, those soil properties that affect ease of ex- 
cavation or installation of these facilities will be of in- 
terest to contractors and local officials. Table 9 shows the 
degree and kind of limitations of each soil for such uses 
and for use of the soil as daily cover for landfills. It is im- 
portant to observe local ordinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
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limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope may cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
‘stalled on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

Percolation tests are performed to determine the ab- 
sorptive capacity of the soil and its suitability for septic 
tank absorption fields. These tests should be performed 
during the season when the water table is highest and the 
soil is at minimum absorptive capacity. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table could be in- 
stalled or the size of the absorption field could be in- 
creased so that performance is satisfactory. 

Sewage lagoon areas are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in organic matter and those that 
have cobbles, stones, or boulders are not suitable. Unless 
the soil has very slow permeability, contamination of 
ground water is a hazard where the seasonal high water 
table is above the level of the lagoon floor. In soils where 
the water. table is seasonally high, seepage of ground 
water into the lagoon can seriously reduce the lagoon’s 
capacity for liquid waste. Slope, depth to bedrock, and 
susceptibility to flooding also affect the suitability of sites 
for sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soils affect the 
performance of embankments. 


Sanitary landfill is solid waste (refuse) and soil materi- 
al that is placed in successive layers either in excavated 
trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with thin layers of 
soil. Landfill areas are subject to heavy vehicular traffic. 
Risk of polluting ground water and trafficability affect 
the suitability of a soil for this use. The best soils have a 
loamy or silty texture, have moderate to slow permeabili- 
ty, are deep to a seasonal water table, and are not subject 
to flooding. Clayey soils are likely to be sticky and dif- 
ficult to spread. Sandy or gravelly soils generally have 
rapid permeability, which might allow noxious liquids to 
contaminate ground water. Soil wetness may be a limita- 
tion because operating heavy equipment on a wet soil is 
difficult. Seepage into the refuse increases the risk of pol- 
lution of ground water. 

Unless otherwise stated, the limitations in table 9 apply 
only to the soil material within a depth of about 6 feet. If 
the trench is deeper, a limitation of slight or moderate 
may not be valid. Site investigation. is needed before a 
site is. selected. 

In the area type of sanitary landfill, refuse is placed on 
the surface of the soil in successive layers. The limitations 
caused by soil texture, depth to bedrock, and stone con- 
tent do not apply to this type of landfill. Soil wetness, 
however, may be a limitation beeause of difficulty in 
operating equipment. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry weather. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

Soils rated good have: more than 40 inches of friable 
loamy material. They are either free of stones or have 
very few stones, are low in content of gravel and other 
coarse fragments, and have gentle slopes. They are not so 
wet that excavation is difficult during most of the year. 

Soils rated fair are loose sandy or firm loamy or clayey 
soils, soils in which the suitable material is only 20 to 40 
inehes thiek, or soils that have an appreciable amount of 
gravel or stones. 

Soils rated poor are very sandy soils, very firm clayey 
soils, soils having suitable layers less than 20 inches thick, 
soils having a large amount of gravel or stones, steep 
soils, or poorly drained soils. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
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row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 10 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
Jair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in tables 14 and 15. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 


to support plantlife. Also considered is the damage that 
can result at the area from which the topsoil is taken. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble. salts that can limit or prevent 
plant growth. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is dif- 
ficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. Consequently, careful preser- 
vation and use of material from these horizons is desira- 
ble. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 the degree of soil limitation and soil 
and site features that affect use are indicated for each 
kind of soil. This information is significant in planning, in- 
stalling, and maintaining water control structures. 

Pond reservoir areas hold water behind a dam or em- 
banikment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability, texture, depth to bedrock, hardpan, or other 
layers that affect the rate of water movement, depth to 
the water table, slope, stability of ditehbanks, susceptibili- 
ty to flooding, salinity and alkalinity, and availability of 
outlets for drainage. 

Irrigation is affected by such features as slope, suscep- 
tibility to flooding, hazards of water erosion and _ soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabili- 
ty of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water table. 
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Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 
use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Recreation 


JacK WALSTROM, biologist; Soil Conservation Service, assisted in 
preparing this section. 


The soils of the survey area are rated in table 12 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a ‘combination of 
these measures. 

The information in table 12 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 9, and interpretations for dwellings without base- 
ments and for local roads and streets, given in table 8. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no-stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 


or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period of use. They should have moderate 
slopes and have few or no stones or boulders on the sur- 
face. 


Wildlife habitat 


Ropert J. Hiccins, biologist, Soil Conservation Service, assisted in 
preparing this section. 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, in- 
adequate, or inaccessible, wildlife either are scarce or do 
not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural.establishment of desirable plants. 

In table 18, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
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places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
ean be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. Examples are corn, wheat, oats, and barley. 
The major soil properties that affect the growth of grain 
and seed crops are depth of the root zone, texture of the 
surface layer, available water capacity, wetness, slope, 
surface stoniness, and flood hazard. Soil temperature and 
soil moisture are also considerations. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Examples are fescue, lovegrass, bromegrass, 
clover, and alfalfa. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also considera- 
tions. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Examples are bluestem, 
goldenrod, beggarweed, wheatgrass, and grama. Major 
soil properties that affect the growth of these plants are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. Ex- 
amples of native plants are oak, poplar, cherry, sweetgum, 
apple, hawthorn, dogwood, hickory, blackberry, and 
blueberry. Examples of fruit-producing shrubs that are 
commercially available and suitable for planting on soils 
rated good are Russian-olive, autumn-olive, and crabapple. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Examples 
are: pine, spruce, fir, cedar, and juniper. Soil properties 
that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capaci- 
ty, and wetness. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that pro- 


vide cover and shade for some species of wildlife. Exam- 
ples are mountainmahogany, bitterbrush, snowberry, and 
big sagebrush. Major soil properties that affect the 
growth of shrubs are depth of the root zone, available 
water capacity, salinity, and moisture. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Examples 
of wetland plants are smartweed, wild millet, wildrice, 
saltgrass, and cordgrass and rushes, sedges, and reeds. 
Major soil properties affecting wetland plants are texture 
of the surface layer, wetness, reaction, salinity, slope, and 
surface stoniness. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control devices in 
marshes or streams. Examples are marshes, waterfowl 
feeding areas, and ponds. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas are 
to be developed. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Open-land wildlife habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Woodland wildlife habitat consists of areas of hard- 
woods or conifers, or a mixture of both, and associated 
grasses, legumes, and wild herbaceous plants. Wildlife at- 
tracted to these areas include wild turkey, ruffed grouse, 
woodcock, thrushes, woodpeckers, squirrels, grey fox, rac- 
coon, deer, and bear. 

Wetland wildlife habitat consists of open, marshy or 
swampy, shallow-water areas where water-tolerant plants 
grow. Some of the wildlife attracted to such areas are 
ducks, geese, herons, shore birds, muskrat, mink, and 
beaver. 

Rangeland wildlife habitat consists of areas of wild 
herbaceous plants and shrubs. Wildlife attracted to range- 
land include antelope, white-tailed deer, desert mule deer, 
sage grouse, meadowlark, and lark bunting. 

The soils of Sumner County provide suitable habitat for 
many kinds of animals and birds. The most important 
game birds are ducks, geese, ring-neck pheasant, and 
bobwhite quail. Alluvial soils along the Arkansas River, 
South Fork of the Ninnescah River, the Chikaskia River, 
and Bluff, Fall, and Slate Creeks produce habitat for 
deer, raccoon, squirrel, muskrat, opossum, and songbirds. 
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Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots; determine the pH, or reaction, of 
the soil; and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 

to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 
_ The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classification, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
pertinent soil and water features, engineering test data, 
and data obtained from physical and chemical laboratory 
analyses of soils. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. These estimates are presented as ranges in 
values most likely to exist in areas where the ‘soil is 
mapped. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon'is given for 
each soil series in ‘the section “Soil series and morpholo- 
gy.” 

Texture is described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 


coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted. by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (1). In table 14 soils in the survey area 
are classified according to both systems. 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, CL- 
ML. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-l 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested in the survey area, with group index num- 
bers in parentheses, is given in table 17. The estimated 
classification, without group index numbers, is given in 
table 14. 

Also in table 14 the percentage, by weight, of cobbles 
or the rock fragments more than 3 inches in diameter is 
estimated for each major horizon. These estimates are 
determined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight per- 
centage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the. Unified and AASHTO soil 
classification systems. They are also used as indicators in 
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making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across clas- 
sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted in table 14. 


Physical and chemical properties 


Table 15 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is‘'an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequen- 
ey of water application. Hence, the salinity of individual 
fields ean differ greatly from the value given in table 15. 
Salinity affects the suitability of a soil for crop produc- 
tion, its stability when used as a construction material, 
and its potential to corrode metal and concrete. 


Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil:and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change ‘in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that, dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility fac- 
tor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil is 
modified by factors representing plant cover, grade and 
length of slope, management practices, and climate. The 
soil-loss tolerance factor (T) is the maximum rate of soil 
erosion, whether from rainfall or soi] blowing, that can 
oceur without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per acre 
per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according to 
the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is dif- 
ficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops can 
be grown if intensive measures to control soil blowing are 
used. 

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi- 
ble, but crops can be grown if intensive measures to con- 
trol soil blowing are used. 
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4L. Caleareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium car- 
bonate. These soils are erodible, but crops can be grown if 
intensive measures to control soil blowing are used. 

4, Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic groups are used to estimate runoff from 
precipitation. Soils not protected by vegetation are placed 
in one of four groups on the basis of the intake of water 
after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 


al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding; and on infor- 
mation that relates the position of each soil on the land- 
scape to historic floods. 

The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

The high water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to assure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septic tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excavation 
is also shown. Rippable bedrock can be excavated with a 
single-tooth ripping attachment on a 200-horsepower trac- 
tor, but hard bedrock generally requires blasting. 
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Test data 


Table 17 contains engineering test data for some of the 
major soil series in Sumner County. These tests were 
made to help evaluate the soils for engineering purposes. 
The engineering classifications given are based on data 
obtained by mechanical analyses and by tests to deter- 
mine liquid limits and plastic limits. The mechanical 
analyses were made by combined sieve and hydrometer 
methods. 

Compaction (or moisture-density) data are important in 
earthwork. If the soil material is compacted at successive- 
ly higher moisture content, assuming that the compactive 
effort remains constant, the density of the compacted 
material increases until the optimum moisture content is 
reached. After that, density decreases with increase in 
moisture content. The highest dry density obtained in the 
compactive test is termed maximum dry density. As a 
rule, maximum strength of earthwork is obtained if the 
soil is compacted to the maximum dry density. 

Tests to determine liquid limit and plastic limit mea- 
sure the effect of water on the consistence of soil ma- 
terial as has been explained for table 14. 


Classification of the soils 


In this section, the soil series recognized in the survey 
area are described, the current system of classifying soils 
is defined, and the soils in the area are classified accord- 
ing to the current system. 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
typical of the soil series in the survey area, is described. 
The detailed descriptions of each soil horizon follow stan- 
dards in the Soil Survey Manual (9). Unless otherwise 
noted, colors described are for dry soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or mapping units, of each soil series are described 
in the section “Soil maps for detailed planning.” 


Bethany series 


The Bethany series consists of deep, well drained, 
slowly permeable soils on uplands. These soils formed in 
old alluvium and loess. Slope ranges from 0 to 3 percent. 

Bethany soils are similar to Corbin, Kirkland, and Pond 
Creek soils and commonly are adjacent to Corbin, Kir- 
kland, Pond Creek, Tabler, and Waurika soils on the land- 
scape. Corbin soils are less clayey in the upper part of the 


argillic horizon. Kirkland and Tabler soils have a more 
abrupt texture change between the A and B horizons. Ta- 
bler soils also have a less brown Bt horizon. Pond Creek 
soils have a fine-silty control section. Waurika soils have 
an A2 horizon. 

Typical pedon of Bethany silt loam, 1 to 3 percent 
slopes, 1,300 feet north and 150 feet east of the southwest 
corner of section 32, T. 32 S., R. 2 E.: 


Al—0 to 8 inches; dark grayish brown (10YR 4/2) heavy silt loam, very 
dark brown (10YR 2/2) moist; weak fine granular structure; soft, 
friable; slightly acid; gradual boundary. 

A8—8 to 17 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
brown (10YR 2/2) moist; strong fine granular structure; slightly 
hard, friable; neutral; gradual boundary. 

B21t—17 to 37 inches; dark grayish brown (10YR 4/2) clay, very dark 
grayish brown (10YR 3/2) moist; strong medium blocky structure; 
very hard, very firm; thick continuous clay films; neutral; abrupt 
boundary. 

B22t—37 to 48 inches; dark brown (10YR 4/3) clay, dark brown (l0YR 
3/3) moist; moderate medium blocky structure; very hard, very 
firm; mildly alkaline; small hard caleareous concretions; gradual 
boundary. 

B23t—48 to 60 inches; brown (7.5YR 5/3) clay, dark brown (7.5YR 4/4) 
moist; common coarse distinct yellowish red (5YR 5/6) mottles; 
moderate medium and coarse blocky structure; very hard, very 
firm; moderately alkaline; few small calcareous concretions. 


The solum is more than 60 inches thick. The mollic epipedon is more 
than 20 inches thick and extends into the argillie horizon in most pedons. 

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5 (2 or 3 
moist), and chroma of 2 or 3. Reaction ranges from medium acid to 
neutral. The B21t horizon has hue of 7.5YR or 10YR, value of 4 or 5 (2 
to 4 moist), and chroma of 2 or 3. It is heavy silty clay loam, silty clay, 
or light clay. Reaction is neutral or mildly alkaline. The B22t horizon has 
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 2 to 4. It is silty 
clay or clay. Reaction is mildly alkaline or moderately alkaline. The B23t 
horizon typically has hue of 7.5YR or 10YR, but hue is 5YR in some 
places. Value is 4 or 5, and chroma is 2 to 6. The B23t horizon is silty 
clay or clay. Reaction is mildly alkaline or moderately alkaline. The Bt 
horizon is 40 to 48 percent clay. 


Brewer series 


The Brewer series consists of deep, moderately well 
drained, slowly permeable soils on low terraces and flood 
plains. These soils formed in clayey alluvium. Slope 
ranges from 0 to 2 percent. 

Brewer soils are similar to Dale and Tabler soils and 
are adjacent to Dale soils on the landscape. Dale soils do 
not have an argillic horizon and are less clayey. Tabler 
soils are on uplands and have vertic properties. 

Typical pedon of Brewer silty clay loam, 1,300 feet 
south and 350 feet east of the northwest corner of section 
5, T. 32S.,R.1 E:: 


Al—0 to 14 inches; very dark gray (1OYR 3/1) silty clay loam, black 
(10YR 2/1) moist; moderate medium granular structure; slightly 
hard, friable; slightly acid; clear boundary. 

B21t—14 to 32 inches; very dark gray (JOYR 3/1) silty clay, black (1OYR 
2/1) moist; moderate medium and coarse blocky structure; very 
hard, very firm; thick continuous clay films; neutral; gradual boun- 
dary. 

B22t—32 to 50 inches; very dark grayish brown (10YR 3/2) silty clay, 
very dark brown (10YR 2/2) moist; moderate coarse blocky struc- 
ture; very hard, very firm; moderately alkaline; gradual boundary. 


46 SOIL SURVEY 


B3—50 to 60 inches; dark grayish brown (10YR 4/2) silty clay, very dark 
grayish brown (10YR 3/2) moist; weak coarse blocky structure; very 
hard, very firm; moderately alkaline. 


The, solum ranges from 50 to 60 inches in thickness. The mollic 
epipedon is more than 20 inches thick and extends into the argillic 
horizon in most pedons. 

The A horizon has hue of 10YR, value of 3 or 4 (2 or 3 moist), and 
chroma of 1 or 2. Reaction is slightly acid or neutral. The B2 horizon has 
hue of 10YR, value of 8 or 4 (2 or 3 moist), and chroma of 1 or 2. It is 
silty clay and averages 40 to 45 percent clay. Reaction ranges from 
neutral to moderately alkaline. The B3 horizon has hue of 7.5YR or 
10YR, value of 3 to 6 (2 to 5 moist), and chroma of 1 or 2. Reaction 
ranges from neutral to moderately alkaline. 


Canadian series 


The Canadian series consists of deep, well drained, 
moderately rapidly permeable soils on low terraces and 
flood plains. These soils formed in loamy alluvium. Slope 
ranges from 0 to 1 percent. 

Canadian soils are similar to Crisfield soils and com- 
monly are adjacent to Lincoln and Lesho soils on ‘the 
landscape. Crisfield soils have B and C horizons with hue 
of 5YR or redder. Lincoln soils lack a mollic epipedon and 
are coarser textured. Lesho soils have finer textured A 
and B horizons underlain by sandy layers. 

Typical pedon of Canadian sandy loam 1,000 feet south 
and 2,340 feet west of the northeast corner of section 3, 
T. 3058. R.1E:: 


A1l—O to 10 inches; grayish brown (10YR 5/2) sandy loam, very dark 
grayish brown (10YR 3/2) moist; weak fine granular structure; soft, 
very friable; slightly acid; gradual boundary. 

B2—10 to 28 inches; pale brown (10YR 6/3) sandy loam, brown (10YR 
5/8) moist; moderate fine and medium granular structure; soft, very 
friable; slightly acid; gradual boundary. 

B38—28 to 40 inches; light yellowish brown (10YR 6/4) light sandy loam, 
yellowish brown (10YR 5/4) moist; weak fine granular structure; 
soft, very friable; neutral; gradual boundary. 

C—40 to 60 inches; reddish yellow (7.5YR 6/6) loamy fine sand, strong 
brown (7.5YR 5/6) moist; massive; soft, very friable; neutral. 


The solum ranges from 380 to 40 inches in thickness. The mollic 
epipedon ranges from 8 to 16 inches in thickness. 

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5 (2 or 3 
moist), and chroma of 2 or 3. It is sandy loam or fine sandy loam. Reac- 
tion is slightly acid or neutral. The B horizon has hue of 10YR or 7.5YR, 
value of 4 to 6, and chroma of 2 to 4. It is sandy loam or fine sandy 
loam. Reaction is slightly acid or neutral. The C horizon has hue of 
10YR or 7.5YR, value of 5 to 7 and chroma of 3 to 6; It is sandy loam, 
fine sandy loam, loamy sand, or loamy fine sand. Reaction ranges from 
slightly acid to moderately alkaline. 


Carwile series 


The Carwile series consists of deep, somewhat poorly 
drained, slowly permeable soils on uplands. These soils 
formed in old alluvium and eolian sediments. Slope ranges 
from 0 to 1 percent. 

Carwile soils are similar to Tabler soils and are ad- 
jacent to Pratt soils on the landscape. Tabler soils have 
less sand and have a thicker mollic epipedon. Pratt soils 
have more sand throughout and are well drained. 

Typical pedon of Carwile fine sandy loam in an area of 
Carwile soils 1,800 feet west and 800 feet north of the 
southeast corner of section 20, T. 315. R. 4 W.: 


A1l—0 to 10 inches; grayish brown (10YR 5/2) fine sandy loam, very 
dark grayish brown (10YR 3/2) moist; weak fine granular structure; 
soft, friable; slightly acid; clear boundary. 

B2t—10 to 39 inches; light brownish gray (LOYR 6/2) clay, dark grayish 
brown (10YR 4/2) moist; common medium distinct strong brown 
mottles; moderate medium blocky structure; very hard, very firm; 
thick continuous clay films; neutral; gradual boundary. 

C—89 to 60 inches; light brownish gray (LOYR 6/2) heavy sandy clay 
loam, dark grayish brown (LOYR 4/2) moist; common coarse distinct 
mottles; massive; very hard, very firm; neutral. 


The solum ranges from 35 inches to more than 60 inches in thickness. 
The mollic epipedon ranges from 10 to 20 inches in thickness. 

The A horizon has hue of 10YR or 7.5YR, value of 8 to 5, and chroma 
of 1 or 2. It is fine sandy loam or clay loam. Reaction is slightly acid or 
neutral. The B horizon has hue of 10YR or 7.5YR, value of 4 to 6, and 
chroma of 1 or 2. It is clay, clay loam, or sandy clay loam. Reaction is 
slightly acid or neutral. The C horizon has hue of 10YR or 2.5YR, value 
of 4 to 6, and chroma of 1 or 2. It is sandy clay loam, clay loam, or clay. 
Reaction ranges from neutral to moderately alkaline. 


Corbin series 


‘The Corbin series consists of deep, well drained soils on 
uplands. These soils are moderately permeable in the 
upper part and slowly permeable in the lower part. They 
formed in loess and old alluvium. Slope ranges from 0 to 2 
percent. 

Corbin soils are similar to Bethany and Pond Creek 
soils and commonly are adjacent to Bethany, Kirkland, 
Pond Creek, and Tabler soils on the landscape. Bethany, 
Kirkland, and Tabler soils all have more clay in the upper 
part of the argillic horizon. Pond Creek soils have less 
clay in the lower part of the argillic horizon. 

Typical pedon of Corbin silt loam 2,140 feet north and 
200 feet west of the southeast corner of section 7, T. 35 
S,, R. 3 W.: 


A1l—0 to 16 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate fine and medium granu- 
lar structure; soft, very friable; slightly acid; gradual boundary. 

B21t—16 to 29 inches; brown (7.5YR 5/8) silty clay loam, dark brown 
(75YR 3/8) moist; moderate medium and fine subangular blocky 
structure; slightly hard, friable; slightly acid; clear boundary. 

IIB22t—29 to 48 inches; dark brown (7.5YR 4/2) clay, dark brown 
(7.5YR 3/2) moist; moderate to strong coarse blocky structure; very 
hard, very firm; neutral; clear boundary. 

I11C—48 to 60 inches; brown (7.5YR 5/4) silty clay loam, brown (7.5YR 
4/4) moist; structureless; slightly hard, friable; mildly alkaline; a few 
small hard calcareous concretions. 


The solum ranges from 40 to 70 inches in thickness. The mollic 
epipedon is more than 20 inches thick and extends into the argillic 
horizon in most pedons. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 moist), and 
chroma of 2 or 3. Reaction ranges from medium acid to neutral. The B2t 
horizon has hue of 10YR or 7.5YR, value of 3 or 4, and chroma of 2 or 3. 
Reaction is slightly acid or neutral. The IIBt horizon has hue of 10YR or 
7.5YR, value of 3 or 4, and chroma of 2. It is silty clay or clay. Reaction 
is slightly acid or neutral. The IIC horizon has hue of 10YR or 7.5YR, 
value of 4 to 6, and chroma of 3 or 4. It is silty clay loam or silty clay. 
Reaction ranges from slightly acid to mildly alkaline. 


Crisfield series 


The Crisfield series consists of deep, well drained, 
moderately rapidly permeable soils on low terraces. These 
soils formed in loamy alluvium. Slope ranges from 0 to 2 
percent. 
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Crisfield soils are similar to Canadian soils and are 
commonly adjacent to Lincoln and Pratt soils on the land- 
seape. Canadian soils do not have hue of 5YR in the B 
horizon. Lincoln and Pratt soils lack a mollic epipedon and 
are more sandy throughout. Pratt soils-are on uplands. 

Typical pedon of Crisfield sandy loam 1,900 feet west 
and 250 feet north of the southeast corner of section 17, 
T. 32S. R.4 W:: 


A1l—0 to 14 inches; brown (7.5YR 4/2) sandy loam, dark brown (7.5YR 
3/2) moist; moderate medium granular structure; soft, friable; 
slightly acid; gradual boundary. 

B2—14 to 30 inches; reddish brown (5YR 5/3) heavy sandy loam, reddish 
brown (5YR 4/3) moist; moderate medium and coarse granular 
structure; slightly hard, friable; slightly acid; gradual boundary. 

B38—30 to 50 inches; reddish brown (5YR 5/4) sandy loam, reddish 
brown (5YR 4/4) moist; weak fine granular structure; soft, friable; 
neutral; diffuse boundary. 

C—50 to 60 ‘inches; yellowish red (5YR 5/6) sandy loam, yellowish red 
(5YR 4/6) moist; massive; loose, very friable; neutral. 


The solum ranges from 40 to 60 inches in thickness. The mollic 
epipedon ranges from 10 to 20 inches in thickness. Reaction ranges from 
medium acid to neutral throughout. 

The A horizon has hue of 7.5YR or 10YR, value of 4 or 5 (3 moist), 
and chroma of 2 or 3. It is sandy loam or fine sandy loam. The B horizon 
has hue of 5YR, value of 4 to 6, and chroma of 3 to 6. It is sandy loam 
or fine sandy loam. The C horizon has hue of 5YR or 2.5YR, value of 4 
to 6 and chroma of 3.to 6. It is sandy loam, fine sandy loam, loamy fine 
sand, loamy sand, or sand. In some pedons more silty or clayey layers 
are below a depth of 40 inches. 


Dale series 


The Dale series consists of deep, well drained, 
moderately permeable soils on low terraces and flood 
plains. These soils formed in silty alluvium. Slope ranges 
from 0 to 8 percent. 

Dale soils are similar to Brewer, Lesho, Elandco, and 
Reinach soils and are commonly adjacent to these soils on 
the landscape. Brewer soils have an argillie horizon. 
Lesho soils have sandy lower horizons. Reinach soils are 
less clayey. Elandco soils are stratified. 

Typical pedon of Dale silt loam in an area of Dale and 
Reinach silt loams 950 feet south and 65 feet east of the 
northwest corner of section 33, T. 34 S., R. 4 W:: 


All—0 to 18 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate fine granular structure; 
friable, soft; slightly acid; gradual boundary. 

A12—13 to 24 inches; very dark grayish brown (10YR 3/2) silt loam, 
very dark brown (l0YR 2/2) moist; moderate medium granular 
structure; friable, slightly hard; neutral; gradual boundary. 

B2—24 to 34 inches; brown (7.5YR 4/3) silt loam, dark brown (7.5YR 
3/3) moist; moderate fine subangular blocky and coarse granular 
structure; friable, slightly hard; neutral; gradual boundary. 

C—84 to 60 inches; dark brown (7.5YR 4/3) heavy silt loam, dark brown 
(7.5YR 3/3) moist; mostly massive but some very weak fine suban- 
gular blocky structure; firm, hard; moderately alkaline. 


The solum ranges from 30 to 60 inches in thickness. The mollic 
epipedon is more than 20 inches thick and extends into the B2 horizon in 
some pedons. 

The A horizon has hue of 10YR or 7.5YR, value of 3 to 5 (2 or 3 
moist), and chroma of 2 or 3. It is silt loam or silty clay loam. Reaction is 
slightly acid to mildly alkaline. The B horizon has hue of 10YR to 5YR, 
value of 3 to 5, and chroma of 2 to 4. It is silty clay loam, silt loam, or 


loam. Reaction ranges from slightly acid to moderately alkaline. The C 
horizon has hue of 10YR to 5YR, value of 4 to 6, and chroma of 3 to 6. 
It is silty clay loam, silt loam, or loam. Reaction is neutral to moderately 
alkaline. 


Elandco series 


The Elandco series consists of deep, well drained, 
moderately permeable soils on low terraces and flood 
plains. These soils formed in loamy alluvium. Slope ranges 
from 0 to 2 percent. 

Elandco soils are similar to Dale and Reinach soils and 
Ustifluvents. They are commonly adjacent to these soils 
on the landseape. Dale and Reinach soils are less 
stratified. Ustifluvents lack a mollic epipedon, are highly 
stratified, and occur on the broken banks of entrenched 
streams. 

Typical pedon of Elandco silty clay loam 1,320 feet 
north and 150 feet west of the southeast corner of section 
22, T. 328., R. 1 W.: 


Al1—0 to 16 inches; very dark grayish brown (10YR 3/2) silty clay 
loam, very dark brown (10YR 2/2) moist; moderate medium granu- 
lar structure; slightly hard, friable; slightly acid; diffuse boundary. 

A12—16 to 45 inches; very dark grayish brown (10YR 3/2) silty clay 
loam, very dark brown (10YR 2/2) moist; moderate medium and 
coarse granular structure and weak fine subangular blocky; hard, 
firm; slightly acid; gradual boundary. 

C—45 to 60 inches; brown (10YR 4/8) silty clay loam, dark brown (10YR 
3/3) moist; weak coarse granular structure; hard, friable; mildly al- 
kaline. 


The solum ranges from 20 to 50 inches in thickness. The mollic 
epipedon is more than 20 inches thick. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 moist), and 
chroma of 2 or 3. It is silty clay loam or silt loam. Reaction ranges from 
slightly acid to mildly alkaline. The C horizon has hue of 10YR, value of 
3 to 5, and chroma of 2 to 4. It is silty clay loam, silt loam, or loam. 
Reaction is neutral to moderately alkaline. 


Farnum series 


The Farnum series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These soils 
formed in old alluvial outwash. Slope ranges from 0 to 6 
percent. 

Farnum soils are similar to Milan and Shellabarger soils 
and are commonly adjacent to Milan and Shellabarger 
soils on the landscape. Milan and Shellabarger soils have a 
mollic epipedon less than 20 inches thick and have an ar- 
gillic horizon of redder hue. 

Typical pedon of Farnum loam, 1 to 3 percent slopes, 
1,500 feet east and 130 feet north of the southwest corner 
of section 19, T. 32 S., R. 2 W:: 


Al—0 to 11 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak medium granular structure; 
soft, friable; slightly acid; gradual boundary. 

B1—11 to 16 inches; dark brown (7.5YR 4/2) light clay loam, dark brown 
(7.5YR 3/2) moist; moderate coarse granular structure and fine sub- 
angular blocky; slightly hard, firm; slightly acid; clear boundary. 

B2t—16 to 40 inches; dark brown (7.5YR 4/8) clay loam, dark brown 
(T5YR 3/3) moist; moderate medium blocky structure; thin continu- 
ous clay films; hard, firm; neutral; gradual boundary. 

C—40 to 60 inches; brown (7.5YR 5/3) heavy sandy clay loam, brown 
(7.5YR 4/3) moist; massive; hard, firm; neutral. 
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The solum ranges from 32 inches to more than 60 inches. The mollic 
epipedon is more than 20 inches thick and extends into the argillic 
horizon in most pedons. 

The A horizon has hue of 7.5YR or 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 2 or 3. Reaction is slightly acid or neutral. The B 
horizon has hue of 7.5YR or 10YR, value of 4.or 5, and chroma of 2 to 4. 
It is clay loam that is less than 35 percent clay. Reaction is neutral or 
mildly alkaline. The C horizon has hue of 5YR to 10YR, value of 4 to 6, 
and chroma of 3 to 5. It is clay loam or sandy clay loam. Reaction is 
neutral or mildly alkaline. 


Kirkland series 


The Kirkland series consists of deep, well drained, very 
slowly permeable soils on uplands. These soils formed in 
old alluvium. Slope ranges from 0 to 3 percent. 

Kirkland soils are similar to Bethany, Renfrow, Tabler, 
and Waurika soils and are commonly adjacent to Bethany, 
Corbin, Tabler, and Waurika soils on the landscape. 
Bethany, Corbin, and Tabler soils lack an abrupt texture 
change between the A and B horizons. Renfrow soils have 
a mollic epipedon less than 20 inches thick. Tabler soils 
lack redder hue in the B and C horizons. Waurika soils 
have an A2 horizon. 

Typical pedon of Kirkland silt loam, 1 to 3 percent 
slopes, 2,100 feet south and 100 feet west of the northeast 
corner of section 6, T. 33 S., R. 1 W.: 


Al—0 to 9 inches; very dark grayish brown (10YR 3/2) silt loam, very 
dark brown (1OYR 2/2) moist; weak fine granular structure; slightly 
hard, friable; medium acid; clear‘boundary. 

B21t—9 to 27 inches; dark grayish brown (10YR 4/2) clay, very ‘dark 
grayish brown (10YR 3/2) moist; strong medium and coarse blocky 
structure; very hard, very firm; neutral; gradual boundary. 

B22t—27 to 48 inches; dark brown (7.5YR 4/2) light clay, dark brown 
(7.5YR 3/2) moist; few coarse distinct dark brown (7.5YR 4/4) mot- 
tles; ‘weak coarse blocky structure; very hard, very firm; moderate- 
ly alkaline; few small calcareous concretions; diffuse boundary. 

B23t—48 to 60 inches; reddish brown (SYR 5/5) clay, reddish brown 
(BYR 4/4) moist; weak medium blocky structure; very hard, very 
firm; moderately alkaline; few smal! caleareous concretions. 


The solum is more than 60 inches thick. The mollic epipedon is more 
than 20 inches thick and extends into the argillic horizon. 

The A horizon has hue of 7.5YR or 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 2 or 3, It is dominantly silt loam but is silty clay 
loam in some pedons. Reaction ranges from medium acid to neutral. The 
B21t and B22t horizons have hue of 7:5YR or 10YR, value of 3 to 5 (2 to 
4 moist), and chroma of 2 to 4. They are clay or silty clay. The B2it 
horizon is neutral or mildly alkaline, and the B22t horizon ranges from 
neutral to moderately alkaline. The B23t horizon has hue of 5YR to 
10YR, value of 4 to 6, and chroma of 8 to 5. It is elay or silty clay. Reac- 
tion ranges ‘from neutral to moderately alkaline. 


Lesho series 


The Lesho series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on flood 
plains. These soils formed in loamy alluvium. Slope ranges 
from 0 to 1 percent. 

Lesho soils are similar to Dale soils and are commonly 
adjacent to Canadian, Dale, and Lincoln soils on the land- 
scape. Dale and Canadian soils lack the contrasting sandy 
lower horizons. Lincoln soils are sandy throughout. 

Typical pedon of Lesho clay loam 1,800 feet north and 
650 feet west of the southeast corner of section 25, T. 30 
8. R.1 E.: 


Ap—0 to 10 inches; dark grayish brown (10YR 4/2) clay loam, very dark 
grayish brown (10YR 3/2) moist; very weak fine granular structure; 
soft, friable; mildly alkaline; clear boundary. 

Al2—10 to 17 inches; dark grayish brown (10YR 4/2) light clay loam, 
very dark grayish brown (10YR 3/2) moist; common fine distinct 
mottles of dark brown (7.5YR 4/4) and grayish brown (10YR 5/2) 
moist; moderate mediumh granular structure; slightly hard, friable; 
slight effervescence; moderately alkaline; gradual boundary. 

C—17 to 30 inches; pale brown (10YR 6/3) clay loam, brown (10YR 5/3) 
moist; common coarse distinct mottles of brownish yellow (10YR 
6/6); weak fine subangular blocky structure; soft, friable; strong ef- 
fervescence; moderately alkaline; gradual boundary. 

IIC—80 to 60 inches; light yellowish brown (10YR 6/4) loamy fine sand 
and fine sand, yellowish brown (10YR 5/4) moist; single grained; 
strong effervescence; moderately alkaline. 


The solum and the mollic epipedon range from 10 to 20 inches in 
thickness. Depth to the IIC horizon ranges from 20 to 40 inches. 

The A horizon has hue of 10YR, value of 3'to 5, and chroma of 2 or 3. 
It is dominantly clay loam but ranges to loam and silty clay loam. Reac- 
tion is mildly alkaline or moderately alkaline. The C ‘horizon has hue of 
10YR, value of 5 or'6, and chroma of 2 to 6. It typically has mottles with 
chroma of 2 to 6. It is dominantly clay loam but ranges to silty clay 
loam. Reaction ranges from mildly alkaline to moderately alkaline. The 
IIC horizon has hue of 7.5YR to 2.5Y, value of 5 to 7,:and chroma of 3 to 
6. It is loamy ‘fine sand or sand. Reaction ranges from mildly alkaline to 
strongly alkaline. 


Lincoln series 


The Lincoln series consists of deep, somewhat exces- 
sively drained, rapidly permeable soils on flood plains. 
These soils formed in ‘sandy alluvium. Slope ranges from 
0 to 1 percent. 

Lincoln soils ‘are similar ito Pratt and Tivoli soils and 
are commonly ‘adjacent ito ‘Canadian, Crisfiteld, and Lesho 
soils. Pratt and Tivoli :soils formed iin eolian materials on 
uplands. Canadian, Crisfield, and Lesho soils all have a 
less sandy solum. 

Typical pedon of Lincoln loamy fine sand in an area of 
Lincoln soils 4,000 feet east and 100 feet south of the 
northwest corner of section 18, T. 30 S., R. 2 E.: 


A1l—0 to 10 inches; brown (7.5YR 5/3) loamy fine sand, dark brown 
(7.5YR 4/3) moist; weak fine granular structure; loose, very friable; 
moderately alkaline; clear boundary. 

C—10 to 60 inches; reddish yellow (7.5YR 6/6) fine sand, strong brown 
(7.5YR 5/6) moist; single grained; contains thin strata of fine tex- 
tured material; loose both dry and moist; slightly effervescent; 
moderately alkaline. 


The solum ranges from 8 to 15 inches in thickness. 

The A horizon has hue of 7.5YR or 10YR, value of 4 to 7 (3 to 6 
moist), and chroma of 2 to 4. It is dominantly loamy fine sand but 
ranges to fine sand. Reaction is mildly or moderately alkaline. The C 
horizon has hue of 5YR to 10YR, value of 6 to 8,:and chroma of 4 to 6. 
It is loamy fine sand or fine sand. 


Milan series 


The Milan series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These 
formed in old alluvial outwash. Slope ranges from 0 to 6 
percent. 

Milan soils are similar to Farnum, Shellabarger, and 
Vanoss soils and are commonly adjacent to these soils on 
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the landscape. Farnum soils have a mollic epipedon more 
than 20 inches thick and have less red hue. Shellabarger 
soils have coarser texture. Vanoss soils have fine-silty 
texture. 

Typical pedon of Milan loam, 1 to 3 percent slopes, 
2,000 feet north and 300 feet west of the southeast corner 
of section 14, T. 32 S., R. 3 W.: 


Al—0 to 10 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium granular struc- 
ture; slightly hard friable; few pebbles as large as 3/4 inch in diameter; 
medium acid; clear boundary. 


Bl—10 to 14 inches; dark brown (7.5YR 4/2) light clay loam, dark - 


brown (7.5YR 8/2) moist; moderate medium and coarse granular 
structure; hard, firm; few pebbles; slightly acid gradual boundary. 

B2t—14 to 34 inches; dark reddish gray (5YR 4/2) clay loam, dark red- 
dish brown (5YR 3/2) moist; moderate to strong medium and coarse 
blocky stucture; extremely hard, very firm; ped surfaces have dark 
stains and thick continuous clay films; few pebbles; neutral; gradual 
boundary. 

B3—34 to 48 inches; red (2.5YR 5/6) sandy clay loam, red (2.5YR 4/6) 
moist; moderate medium blocky structure; hard, firm; few pebbles; 
neutral; gradual boundary. 

C—48 to 70 inches; yellowish red (5YR 5/6) sandy elay loam, yellowish 
red (5YR 4/6) moist; massive; hard, friable; many pebbles; neutral. 


The solum ranges from 30 inches to more than 60 inches in thickness. 
The mollic epipedon ranges from 10 to 20 inches in thickness. As much 
as 10 percent of the soil volume is coarse sand and gravel as large as 1 
inch in diameter. 

The A horizon has hue of 5YR to 10YR, value of 3 to 5 (2 or 3 moist), 
and chroma of 2 or 8. It is dominantly loam but ranges to sandy loam or 
fine sandy loam. Reaction is medium acid or slightly acid} The B2 
horizon has hue of 25YR or 5YR, value of 4 to 6, and chroma of 4 to 7. 
It is clay loam or sandy clay loam and averages between 27 and 35 per- 
cent clay. Reaction is medium acid to neutral. The C horizon has colors 
and reaction within the ranges of the B2 horizon. It typically has more 
coarse sand and gravel and is less clayey than the B horizon. 


Owens series 


The Owens series consists of shallow, well drained, 
very slowly permeable soils on uplands. These soils 
formed in materials weathered from clayey shale. Slope 
ranges from 1 to 25 percent. 

Owens soils are similar to Renfrow and Rosehill soils 
and are commonly adjacent to Renfrow and Rosehill soils 
on the landscape. Renfrow and Rosehill soils have a 
thicker solum. Renfrow soils have an argillic horizon, and 
Rosehill soils have less red hue. 

Typical pedon of Owens clay loam, 3 to 8 percent 
slopes, 1,400 feet north and 150 feet west of the southeast 
corner of section 3, T. 35 S., R. 1 W.: 

Al—O to 4 inches; dark grayish brown (10YR 4/2) clay loam, very dark 


grayish brown (10YR 8/2) moist; moderate medium granular struc- 
ture; very hard, firm; few small black concretions; mildly alkaline; 
gradual boundary. 

B2ca—-4 to 20 inches; light brownish gray (2.5Y 6/2) silty clay, dark 
grayish brown (2.5Y 4/2) moist; moderate fine and medium suban- 
gular blocky and blocky structure; very hard, very firm; moderately 
alkaline; calcareous; small concretions of calcium carbonate; clear 
boundary. 

C—20 to 22 inches; light gray (5Y 7/2) weakly consolidated shale. 


The solum ranges from 12 to 20 inches in thickness. It is moderately 
alkaline. 
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The A horizon has a hue of 5YR to 2.5Y, value of 4 to 6 (2 to 4 moist), and 
chroma of 2 to 4. It is dominantly clay loam but ranges to clay and 
silty clay. The B2 horizon has hue of 5YR to 2.5Y, value of 4 to 7 8 
to 6 moist), and chroma of 2 to 6. It is silty clay, clay, or clay loam 
and.ranges from 35 to 50 percent clay. The C horizon has hue of 
5YR to 5Y, value of 4 to 8, and chroma of-2 to 6. It is shaly clay, 
clayey shale, or weakly consolidated shale. Thin layers of fractured 
limestone are in some pedons. 


Pond Creek series 


The Pond Creek series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These soils 
formed in loess and old alluvium. Slope ranges from 0 to 6 
percent. 

Pond Creek soils are similar to Bethany, Corbin, and 
Vanoss soils and are commonly adjacent to Bethany and 
Corbin soils on the landscape. Bethany and Corbin soils 
have a fine-textured argillic horizon and have less red 
hue. Vanoss soils have a mollic epipedon less than 20 
inches thick. 

Typical pedon of Pond Creek silt loam, 1 to 3 percent 
slopes, 150 feet south and 75 feet west of the northeast 
corner of section 33, T. 34 S., R. 4 W.: 


Al—0 to 13 inches; dark brown (7.5YR 4/2) silt loam, dark brown 
(7.5YR 3/2) moist; moderate fine granular structure; soft, friable; 
slightly acid; clear boundary. 

B1—13 to 18 inches; dark brown (7.5YR 4/8) light silty clay loam, dark 
brown (7.5YR 3/3) moist; moderate fine subangular blocky struc- 
ture; slightly hard, friable; neutral; gradual boundary. 

B2t—18 to 40 inches; dark brown (7.5YR 4/2) clay loam, dark brown 
(7.5YR 3/2) moist; moderate to strong medium subangular blocky 
structure; hard, firm; neutral; gradual boundary. 

B3—40 to 50 inches; reddish brown (5YR 5/4) light clay loam, reddish 
brown (5YR 4/4) moist; weak fine subangular blocky structure; 
slightly hard, friable; neutral; a few small calcareous concretions; 
gradual boundary. 

C—50 to 65 inches; reddish brown (5YR 5/4) silty clay loam, reddish 
brown (5YR 4/4) moist; very weak subangular blocky structure to 
structureless (massive); slightly hard, friable; neutral; a few small 
calcareous concretions. 


The solum ranges from 40 inches to more than 60 inches in thickness. 
The mollic epipedon is more than 20 inches thick and extends into the B 
horizon. 

The A horizon has hue of 7.5YR or 10YR, value of 4 or 5 (2 or 3 
moist), and chroma of 2 or 3. Reaction is slightly acid or neutral. The B2 
horizon has hue of 5YR to 10YR, value of 4 or 5 (2 to 4 moist), and 
chroma of 2 to 4. It is clay loam or silty clay loam, and it is 27 to 35 per- 
cent clay in the upper part and as much as 40 percent clay in the lower 
part. Reaction is slightly acid or neutral. The C horizon has hue of 5YR 
or 7.5YR, value of 4 to 6, and chroma of 3 to 8. It is silty clay loam or 
clay loam. Reaction ranges from neutral to moderately alkaline. 


Pratt series 


The Pratt series consists of deep, well drained, rapidly 
permeable soils on uplands. These soils formed in sandy 
eolian deposits. Slope ranges from 3 to 8 percent. 

Pratt soils are similar to Lincoln and Tivoli soils and 
are commonly adjacent to Carwile, Crisfield, and Tivoli 
soils on the landscape. Carwile soils are more clayey and 
somewhat poorly drained. Crisfield soils are less sandy 


and are on flood plains. Lincoln soils lack an orgillic 
horizon and are on flood plains. Tivoli soils lack an 
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orgillic horizon. Typical pedon of Pratt loamy fine sand, 
undulating, 400 feet north and 1,600 feet east of the 
southwest corner of section 17, T. 32S., R. 4 W.: 


Al—0 to 14 inches; pinkish gray (7.5YR 6/2) loamy fine sand, brown 
(7.5YR 4/2) moist; very weak fine granular structure; soft, very fri- 
able; slightly acid; diffuse boundary. 


B2t—14 to 38 inches; brown (7.5YR 5/4) loamy fine sand, dark brown. 


(7.5YR 4/4) moist; weak fine granular structure; soft, very friable; 
slightly acid; gradual boundary. 

C—88 to 60 inches; strong brown (7.5YR 5/6) fine sand, strong brown 
(7.5YR 4/6) moist; structureless (single grained); loose; very friable; 
neutral. 


The solum ranges from 24 to 50 inches in thickness. Reaction is 
slightly acid or neutral throughout. 

The A horizon has hue of 7.5YR or 1OYR, value of 4 to 6 (3 to 5 
moist), and chroma of 2 or 3. It is dominantly loamy fine sand but 
ranges to sand or fine sand. The B2 horizon has hue of 7.5YR or 10YR, 
value of 4 to 6 (4 or 5 moist), and chroma of 2 to 4. It is loamy sand or 
loamy fine sand and has 3 to 9 percent more clay than the A horizon. 
The C horizon has hue of 7.5YR or 10YR, value of 4 to 7 (3 to 6 moist), 
and chroma of 3 to 6. It is loamy fine sand, loamy sand, or sand. 


Reinach series 


The Reinach series consists of deep, well drained, 
moderately permeable soils on low terraces and flood 
plains. These soils formed in silty alluvium. Slope ranges 
from 0 to 1 percent. 

Reinach soils are similar to Dale and Elandco soils and 
are commonly adjacent to Dale, Elandco, and Vanoss soils 
on the landscape. Dale soils are more clayey than Reinach 
soils. Elandco soils are more clayey than Reinach soils 
and are stratified and Vanoss soils are more clayey and 
are on uplands. 

Typical pedon of Reinach silt loam in an area of Dale 
and Reinach silt loams 1,500 feet north and 150 feet east 
of the southwest corner of section 12, T. 35 S., R. 4 W.: 


A1l—0 to 13 inches; brown (7.5YR 4/2) silt loam, dark brown (7.5YR 3/2) 
moist; weak fine granular structure; soft, friable; slightly acid; 
gradual boundary. 

B2—13 to 30 inches; brown (7.5YR 4/2) silt loam, dark brown (7.5YR 
3/2) moist; moderate medium granular structure; slightly hard, fria- 
ble; neutral; gradual boundary. 

C--30 to 60 inches; light brown (7.5YR 6/4) silt loam, brown (7.5YR 4/4) 
moist; massive; soft, friable; moderately alkaline; calcareous. 


The solum ranges from 20 inches to more than 60 inches in thickness. 
The mollic epipedon is more than 20 inches thick and extends into the B 
horizon in most pedons. 

The A horizon has hue of 7.5YR or 10YR, value of 4 or 5 (2 or 3 
moist), and chroma of 2 or 3. Reaction is slightly acid or neutral. The B2 
horizon has hue of 7.5YR, value of 4 or 5 (2 to 4 moist), and chroma of 2 
to 4. It is silt loam that is less than 18 percent clay. Reaction ranges 
from neutral to moderately alkaline. The C horizon has hue of 5YR or 
7.5YR, value of 4 to 7, and chroma of 8 to 6. Reaction is mildly alkaline 
or moderately alkaline. Texture ranges from fine sandy loam to clay 
loam below a depth of 40 inches in some pedons. 


Renfrow series 


The Renfrow series consists of deep, well drained, very 
slowly permeable soils on uplands. These soils formed in 
material weathered from clayey shale. Slope ranges from 
1 to 6 percent. 


Renfrow soils are similar to Kirkland, Owens, and 
Rosehill soils and are commonly adjacent to Owens and 
Rosehill soils on the landscape. Kirkland soils have a mol- 
lie epipedon more than 20 inches thick. Owens soils are 
shallow over shale. In Rosehill soils, depth of shale is 
20 to 40 inches; Rosehill soils have less red hue than 
Renfrow soils. 

Typical pedon of Renfrow clay loam in an area of 
Renfrow complex, 1 to 3 percent slopes, 2,600 feet west 
and 300 feet north of the southeast corner of section 15, 
T. 318, R.3 W:: 


Ap—O to 6 inches; dark reddish gray (5YR 4/2) clay loam, dark reddish 
brown (5YR 3/2) moist; moderate medium granular structure; hard, 
friable; slightly acid; clear boundary. 

Al12—6 to 12 inches; reddish brown (SYR 4/8) clay loam, dark reddish 
brown (5YR 3/8) moist; strong fine subangular blocky structure and 
coarse granular; hard, firm; slightly acid; abrupt boundary. 

B21t—12 to 27 inches; reddish brown (5YR 5/4) clay, reddish brown 
(5YR 4/4) moist; moderate medium and coarse blocky structure; 
very hard, very firm; neutral; few small calcium carbonate concre- 
tions; gradual boundary. 

B22t—27 to 48 inches; reddish brown (25YR 4/4) clay, dark reddish 
brown (2.5YR 3/4) moist, moderate coarse blocky structure; ex- 
tremely hard, very firm; mildly alkaline; gradual boundary. 

B3—48 to 62 inches; red (2.5YR 5/6) clay, red (2.5YR 4/6) moist; part of 
the matrix is light reddish brown (2.5YR 6/4), reddish brown (25YR 
5/4) moist; weak fine blocky structure; extremely hard, very firm; 
mildly alkaline; caleareous. 


The solum is more than 60 inches thick. The mollic epipedon ranges 
from 8 to 12 inches in thickness. Reaction ranges from slightly acid to 
moderately alkaline throughout. 

The A horizon has hue of 5YR to 10YR, value of 4 or 5 (3 or 4 moist), 
and chroma of 2 or 3. It is dominantly clay loam but ranges to silt loam 
and silty clay loam. The B2t horizon has hue of 2.5YR or 5YR, value of 
4 or 5 (3 or 4 moist), and chroma of 4 to 6. It is dominantly clay that is 
40 to 50 percent clay, but silty clay, silty clay loam, and clay loam that 
are 35 to 60 percent clay are also included. The B3 horizon has hue of 
2.5YR or 5YR, value of 4 to 6, and chroma of 4 to 8. Texture is similar 
to. that of the B2t horizon. 


Rosehill series 


The Rosehill series consists of moderately deep, well 
drained, very slowly permeable soils on uplands. These 
soils formed in material weathered from clayey shale. 
Slope ranges from 1 to 6 percent. 

Rosehill soils are similar to Owens and Renfrow soils 
and are commonly adjacent to Owens and Renfrow soils 
on the landscape. Owens soils have shale at a depth of 
less than 20 inches. Renfrow soils lack shale above a 
depth of 40 inches. 

Typical pedon of Rosehill clay loam, 3 to 6 percent 
slopes, 2,250 feet west and 50 feet south of the northeast 
corner of section 11, T. 35 S., R. 1 E.: 


A1—0 to 10 inches; dark grayish brown (1LOYR 4/2) clay loam, very dark 
grayish brown (10YR 3/2) moist; weak medium granular structure; 
slightly hard, firm; many roots; neutral; clear boundary. 

AC—10 to 29 inches; light olive brown (2.5Y 5/8) clay, olive brown (2.5Y 
4/3) moist; moderate medium blocky structure; very hard, very 
firm; few roots; neutral; few small hard caleareous coneretions; 
clear boundary. 

C1—29 to 40 inches; light olive brown (2.5Y 5/4) clay, common fine shale 
fragments, olive brown (2.5Y 4/4) moist; many distinct fine yel- 
lowish brown mottles; massive; extremely hard, very firm; 
moderately alkaline; calcareous; diffuse boundary. 
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C2—40 to 48 inches; olive brown soft clayey shale with seams of 
limestone. 


The solum ranges from 20 to 40 inches in thickness. The mollic 
epipedon ranges from 10 to 20 inches in thickness. 

The A horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 3 moist), 
and chroma of 1 or 2. It is elay loam or silty clay loam. Reaction is 
neutral or slightly acid. The AC horizon has hue of 10YR to 5Y, value of 
5 to 7 (3 to 5 moist), and chroma of 2 to 4. It is clay or silty clay. Reac- 
tion ranges from neutral to moderately alkaline. The C horizon has hue 
of 2.5Y or 5Y, value of 4 to 7, and chroma of 2 to 4. It is clay or silty 
clay. Reaction is mildly alkaline or moderately alkaline. 


Shellabarger series 


The Shellabarger series consists of deep, well drained, 
moderately permeable soils on uplands. These soils 
formed on old alluvial outwash. Slope ranges from 1 to 6 
percent. 

Shellabarger soils are similar to Farnum and Milan soils 
and are commonly adjacent to these soils on the land- 
scape. Farnum soils have a mollic epipedon more than 20 
inches thick and have an argillic horizon that has less red 
hue. Milan soils have finer texture throughout. 

Typical pedon of Shellabarger sandy loam, 1 to 3 per- 
cent slopes, 600 feet east and 250 feet south of the 
northwest corner of section 19, T. 32 S., R. 4 W:: 


Al—0 to 11 inches; brown (7.5YR 5/2) sandy loam, dark brown (7.5YR 
3/2) moist; weak fine granular structure; soft, very friable; slightly 
acid; gradual boundary. 

B1—11 to 16 inches; reddish brown (5YR 5/3) heavy fine sandy loam, 
dark reddish brown (5YR 3/3) moist; weak fine granular structure; 
slightly hard, friable; slightly acid; clear boundary. 

B2t—16 to 38 inches; reddish brown (5YR 4/4) sandy clay loam, dark 
reddish brown (5YR 3/4) moist; moderate coarse granular structure 
and moderate fine subangular blocky; slightly hard, friable; slightly 
acid; diffuse boundary. 

C--38 to 60 inches; yellowish red (6YR 5/6) heavy sandy loam, yellowish 
red (5YR 4/6) moist; massive and very weak granular structure; 
soft, very friable; neutral. 


The solum ranges from 30 to 60 inches in thickness. The mollic 
epipedon ranges from 10 to 20 inches in thickness. 

The A horizon has hue of 10YR to 5YR, value of 4 or 5 (2 or 3 moist), 
and chroma of 2 or 3. It is dominantly sandy loam but ranges to loamy 
sand. Reaction is medium acid or slightly acid. The B2t horizon has hue 
of 2.5YR or 5YR, value of 4 to 6 (3 to 5 moist), and chroma of 3 to 5. It 
is sandy clay loam or sandy loam and averages between 18 and 27 per- 
cent clay. Reaction is slightly acid or neutral. The C horizon has hue of 
2.5YR to 7.5YR, value of 4 to 6, and chroma of 4 to 6. It is sandy loam, 
loamy sand, or sand. Reaction is neutral or mildly alkaline. 


Tabler series 


The Tabler series consists of deep, moderately well 
drained, very slowly permeable soils on uplands. These 
soils formed in loess and old alluvium. Slope ranges from 
0 to 1 percent. 

Tabler soils are similar to Brewer, Carwile, Kirkland, 
and Waurika soils and are commonly adjacent to Bethany, 
Corbin, Kirkland, and Waurika soils on the landscape. 
Brewer soils are on terraces and flood plains and lack 
vertic properties. Carwile soils have a thinner mollic 
epipedon and contain more sand. Bethany and Corbin 
soils have a more gradual texture change between the A 


and B horizons and have redder hue in the argillic 
horizon. Kirkland soils have an abrupt texture change 
between the A and B horizons and have redder hue in the 
B and C horizons. Waurika soils have an A2 horizon. 

Typical pedon of Tabler silty clay loam 1,300 feet north 
and 350 feet west of the southeast corner of section 25, T. 
3158., R.1 W:: 


A1—0 to 9 inches; dark gray (10YR 4/1) silty clay loam, black (OYR 
2/1) moist; weak fine granular structure; slightly hard, friable; 
medium acid; clear boundary. 

B2t—9 to 40 inches; dark gray (10YR 4/1) clay, very dark gray (LOYR 
3/1) moist; weak to moderate medium and coarse blocky structure; 
extremely hard, very firm; neutral; gradual boundary. 

B3t—40 to 60 inches; gray (OYR 6/1) clay, dark gray (10YR 4/1) moist; 
weak medium blocky structure; extremely hard, very firm; 
moderately alkaline; a few calcareous concretions. 


The solum ranges from 40 to 60 inches in thickness. The mollic 
epipedon is more than 20 inches thick and extends into the B horizon. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 moist), and 
chroma of } or 2. It is dominantly silty clay loam but: ranges to silt loam. 
Reaction is slightly acid or neutral. The B2t horizon has hue of 10YR, 
value of 3 to 5 (2 or 3 moist), and chroma of 1 or 2. It is clay or silty 
clay. Reaction ranges from slightly acid to mildly alkaline. The B3t 
horizon has hue of 10YR or 2.5Y, value of 4 to 7, and chroma of 1 to 3. 
It is clay, silty clay, or silty clay loam. Reaction ranges from neutral to 
moderately alkaline. 


Tivoli series 


The Tivoli series consists of deep, excessively drained, 
rapidly permeable soils on uplands. These soils formed in 
sandy eolian deposits. Slope ranges from 8 to 20 percent. 

Tivoli soils are similar to Lincoln and Pratt soils and 
are commonly adjacent to Pratt soils on the landscape. 
Lincoln soils formed in sandy alluvium on flood plains. 
Pratt soils have an argillic horizon. 

Typical pedon of Tivoli fine sand, hilly, 1,350 feet south 
and 400 feet east of the northwest corner of section 7, T. 
32 S., R. 4 W.: 


Al—0 to 7 inches; brown (10YR 5/3) fine sand, brown (10YR 4/3) moist; 
single grained; loose, very friable; slightly acid; gradual boundary. 

C—7 to 60 inches; light yellowish brown (10YR 6/4) fine sand, yellowish 
brown (10YR 5/4) moist; single grained; loose both dry and moist; 
slightly acid. 


The solum ranges from 4 to 10 inches in thickness. Reaction ranges 
from slightly acid to mildly alkaline. 

The A horizon has hue of 7.5YR or 10YR, value of 5 or 6 (4 or 5 
moist), and chroma of 2 to 4. It is dominantly fine sand but ranges to 
loamy fine sand. The C horizon has hue of 5YR to 10YR, value of 5 to 7, 
and chroma of 3 to 6. It is fine sand or sand. 


Vanoss series 


The Vanoss series consists of deep, well drained, 
moderately permeable soils on uplands. These soils 
formed in loamy eolian and alluvial material. Slope ranges 
from 0 to 6 percent. 

Vanoss soils are similar to Milan and Pond Creek soils 
and are commonly adjacent to Milan and Reinach soils on 
the landscape. Milan soils have fine-loamy texture. Pond 
Creek soils have a mollic epipedon more than 20 inches 
thick, Reinach soils are coarse silty and and are on ter- 
races and flood plains. 


52 SOIL SURVEY 


Typical pedon of Vanoss silt loam, 1 to 3 percent slopes, 
1,300 feet west and 60 feet north of the southeast corner 
of section 31, T. 318S., R. 2 E.: 


A1—0 to 16 inches; brown (7.5YR 4/2) silt loam, dark brown (7.5YR 3/2) 
moist; moderate medium and fine granular structure; soft, friable; 
medium acid; gradual boundary. 

B2t—16 to 40 inches; brown (7.5YR 5/4) clay loam, dark brown (7.5YR 
4/4) moist; moderate medium subangular blocky structure; slightly 

_ hard, friable; slightly acid; diffuse boundary. 
B3—40 to 60 inches; strong brown (7.5YR 5/6) clay loam, strong brown 


(7.5YR 4/6) moist; very weak fine subangular blocky structure; 
slightly hard, friable; neutral. 


The solum ranges from 40 inches to more than 60 inches in thickness. 
The mollic epipedon ranges from 10 to 20 inches in thickness. 

The A horizon has hue of 7.5YR or 10YR, value of 4 or 5 (2 or 3 
moist), and chroma of 2 or 3. It is dominantly silt loam but ranges to 
loam. Reaction is slightly acid or medium acid. The B2t horizon has hue 
of 7.5YR or 10YR, value of 4 to 6 (8 to 5 moist), and chroma of 3 to 5. It 
is clay loam or silty clay loam and averages between 27 and 35 percent 
clay. The B8 horizon has hue of 7.5YR or 10YR, value of 4 to 7, and 
chroma of 3 to 8. It is dominantly clay loam but ranges to loam and silt 
loam. Reaction is slightly acid or neutral. 


Waurika series 


The Waurika series consists of deep, somewhat poorly 
drained, very slowly permeable soils on uplands. These 
soils formed in old alluvium and loess. Slope ranges from 
0 to 1 percent. 

Waurika soils are similar to Kirkland and Tabler soils 
and are commonly adjacent to Bethany, Kirkland, and Ta- 
bler soils on the' landscape. Bethany, Kirkland, and Tabler 
soils lack an A2 horizon. 

Typical pedon of Waurika silt loam 2,000 feet west and 
300 feet north of the southeast corner of section 14, T. 35 
S., R.2 W.: 


Al—0 to 11 inches; gray (LOYR 5/1) silt loam, dark gray (10YR 4/1) 
moist; massive; soft, very friable; slightly acid; abrupt boundary. 
A2--11 to 14 inches; light gray (1OYR 6/1) silt loam, gray (1OYR 5/1) 
moist; massive, porous; slightly hard, friable; slightly acid; abrupt 

boundary. 

B2t—14 to 40 inches; very dark gray (1OYR 3/1) clay, black (10YR 2/1) 
moist; common distinct mottles of brown to dark brown; weak 
coarse and medium blocky structure; very hard, very firm; mildly 
alkaline; few small caleareous concretions in lower part; gradual 
boundary. 

C—40 to 60 inches; grayish brown (10YR 5/2) and gray (10YR 5/1) 
heavy clay loam, dark grayish brown (10YR 4/2) and dark gray 
(1OYR 4/1) moist; massive; hard, firm; mildly alkaline. 


The solum ranges from 30 inches to more than 60 inches in thickness. 
The mollic epipedon includes the upper part of the argillie horizon in 
most pedons. 

The Al horizon has hue of 10YR or 7.5YR, value of 3 to 5 (2 to 3 
moist), and chroma of 1 or 2. Reaction ranges from medium acid to 
neutral. The A2 horizon is similar to the Al but has value of 4 to 6 (3 to 
5 moist). The B2t horizon has hue of 10YR or 2.5Y, value of 3 to 5 (2 to 
4 moist), and chroma of 1 or 2. It is clay and averages between 40 and 
50 percent clay. Reaction is neutral to moderately alkaline. The C 
horizon has hue of 10YR or 2.5Y, value of 4 to 7, and chroma of 2 to 4. 
It ranges from clay loam to clay. Reaction is mildly alkaline or 
moderately alkaline. 


Classification 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should refer to the latest literature available (8, 10). 

The system of classification has six categories. 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and series. 
In this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 18, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aquoll (Aqu, meaning water, plus 
oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Argiaquolls (Argi, meaning argillic 
horizons, plus aquoll, the suborder of Mollisols that have 
an aquic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceeding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Argiaquolls. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
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perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and _per- 
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine, mixed, thermic, Typie Ar- 
giaquolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 


Formation of the soils 


In this section, the processes of soil formation are 
discussed and related to the soils in the survey area. 

Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic forces. 
The characteristics of the soil at any given point are 
determined by the five factors of soil formation. These 
factors are the physical and mineralogical composition of 
the parent material; the climate under which the soil 
material has accumulated and existed since accumulation; 
the plant and animal life on and in the soil; the relief, or 
lay of the land; and the length of time the forces of soil 
formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are ac- 
tive factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that forms 
and, in extreme cases, determines it almost entirely. 
Finally, time is needed for the parent material to change 
into a soil. Some time is always required for differentia- 
tion of soil horizons. Usually, a long time is required for 
the development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effects of any one factor unless con- 
ditions are specified for the other four. Many- of the 
processes of soil development are unknown. 

All of these factors are important, but in different loca- 
tions and under different conditions, some factors in- 
fluence the formation of soils more than others. 

The five factors are interdependent: each modifies the 
effect of the others. Climate and vegetation are the active 
forees that change the parent material and gradually 


form a soil. Relief, mainly through its control of runoff, 
influences the effect of climate and vegetation. 


Parent material 


The soils of Sumner County formed in at least five dif- 
ferent parent materials. The parent materials are eolian 
sands, outwash sediments, loess, alluvium, and Permian 
shales. 

Soils that formed in wind deposited (eolian) sands are 
principally along thé Ninnescah, Arkansas, and Chikaskia 
Rivers. The principal soils that formed in these materials 
are in the Pratt and Tivoli series. 

Outwash sediment from Pleistocene deposits of 
Nebraskan age are poorly sorted sands, silt, and clays. 
The principal soils that formed in these materials are soils 
of the Farnum, Milan, and Shellabarger series. 

Loessal deposits are silty materials carried by wind. In 
most of the county there is only a thin layer of loess on 
the surface of soils that formed in other parent materials. 
The principal soils that have a surface layer of loessal 
origin are the Bethany, Corbin, Kirkland, Tabler, Wau- 
rika, and Vanoss. 

Alluvium of variable texture is deposited on terraces 
and flood plains of streams throughout the county. The 
principal soils forming in this material are the Brewer, 
Dale, Canadian, and Reinach. Textures of the soils are the 
same as textures of the materials transported and 
deposited by the streams. Generally the materials on 
flood plains and terraces of the Arkansas, Chikaskia, and 
Ninnescah Rivers are coarse sand and gravel in the sub- 
stratum and medium to coarse textured materials in the 
surface layer and subsoil. The principal soils are the Dale, 
Reinach, and Canadian. On flood plains and terraces of 
Bluff Creek and Fall Creek, the alluvium is silty and the 
principal soils are Dale and Reinach silt loams. On flood 
plains of Slate Creek and Shoo Fly Creek the alluvium is 
mostly clayey and soils of the Brewer and Dale series 
formed. 

Shales of Permian age occur principally in the east-cen- 
tral, south-central, southwestern, and central parts of the 
county. Soils of the Renfrow, Owens, Rosehill, and Kir- 
kland series formed in these materials. 


Climate 


Climate has an important role in formation of soils of 
Sumner County. Precipitation, temperature, and wind do 
not vary greatly from one part of the county to another, 
but their interaction on different types of soil materials 
have had various effects. 

Moisture enters different soils at different rates, de- 
pending in part at least on the soil texture. The moisture 
dissolves soluble materials and moves these materials 
downward. As the moisture moves it carries fine particles 
of soil and deposits them.in the lower layers. As this 
process continues the soil forms a B horizon, or layer of 
accumulation. 

Variations in temperature and wind affect different 
soils in different ways. The sandy soils soon dry. out and 
start to blow during seasons of high temperatures and 
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high winds. The finer textured soils may retain more of 
their moisture and be less subject to blowing. The sandy 
soils that are subject to soil blowing may soon completely 
lose the surface layer. Soils that have not been eroded by 
wind action may have received accumulations of soil 
material from the wind. 


Plant and animal life 


Plants and animals are soil-forming factors. Plants 
decay and add organic matter to the soil. Burrowing 
animals mix the soil material. Micro-organisms aid in the 
breakdown of plants to soil humus. 


Relief 


Slope or general topography influences soil develop- 
ment because it controls runoff, and resultant erosion, 
vegetation, and, to a lesser extent, temperature. If the 
soil is steep and not permeable enough to absorb the 
precipitation, it is subject to erosion if not protected. The 
soil may never develop as thick a surface layer as less 
sloping soils. The vegetation may not grow on the steep 
slopes because of reduced water infiltration and reduced 
nutrient availability. Soils on north-facing slopes may not 
have temperature favorable for plants as early in the 
spring as those on south-facing slopes. The reduced 
amount of organic matter from less plant production may 
result in less organic matter being added to the soil. 


Time 


The time required to produce a particular kind of soil is 
governed by many factors. The kind of material in which 
the soil develops may be the most important factor. Soil 
develops more rapidly in the silty alluvium parent materi- 
al of the Reinach and Dale soils than in the clayey shale 
parent material of the Renfrow soils, if all other factors 
are equal. In general the soils that formed in alluvium 
and the sandy Pratt and Tivoli soils are the youngest in 
Sumner County. The oldest soils are the upland soils that 
have a clayey B horizon, such as Bethany, Kirkland, and 
Tabler. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of alkalinity (pH 85 
or higher), or so high a percentage of exchangeable sodium (15 per- 
cent or more of the total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams, 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically associated in a charac- 
teristic repeating pattern and defined and delineated as a single 
mapping unit. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 


Tiches 


Base saturation. The degree to which material having base exchange 
properties is saturated with exchangeable bases (sum of Ca, Mg, 
Na, K), expressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Caleareous soil. A soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
gregate or lining pores or root channels. Synonyms: clay coat, clay 
skin. 

Climax vegetation. The stabilized plant community on a particular site. 
The plant cover reproduces itself and does not change so long as 
the environment remains the same. 

Complex slope. Irregular or variable slope. Planning or constructing 
terraces, diversions, and other water-control measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 
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Compressible. Excessive decrease in volume of soft soil under load. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
ean be erushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.-When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky..When wet, adheres to other material and tends to stretch 
pene and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.— Hard; little affected by moistening. 

Corrosive. High risk of corrosion to uncoated steel or deterioration of 
concrete. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Decreasers. The most heavily grazed climax range plants. Because they 
are the most palatable, they are the first to be destroyed by over- 
grazing. 

Deferred grazing. A delay in grazing until range plants have reached a 
specified stage of growth. Grazing is deferred in order to increase 
the vigor of forage and to allow desirable plants to:produce seed. 
Contrasts with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely affects the specified 
use. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu- 
ral course. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.— Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytice crops are af- 
fected. They commonly have a slowly pervious layer within or 


directly below the solum, or periodically receive high rainfall, or 
both. 


Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing. season that most mesophytie crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Eolian soil material. Earthy parent material accumulated through wind 
action; commonly refers to sandy material in dunes or to loess in 
blankets on the surface. 

Erosion. The wearing away of.the land surface by running water, wind, 
ice, or other geologic agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. 

Excess salts. Excess water soluble salts. Excessive salts restrict the 
growth of most plants. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Flooding. The temporary covering of soil with water from overflowing 
streams, runoff from adjacent slopes, and tides. Frequency, dura- 
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. Nowe means that 
flooding is not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam- 
ple, means that flooding can occur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Forage. Plant material used as feed by domestic animals. Forage can be 
grazed or cut for hay. 

Forb. Any herbaceous plant not a grass or a sedge. 

Fragipan. A loamy, brittle subsurface horizon low in porosity and con- 
tent of organic matter and low or moderate in clay but high in silt 
or very fine sand. A fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher bulk density 
than the horizon or horizons above. When moist, it tends to rupture 
suddenly under pressure rather than to deform slowly. 

Grassed waterway. A natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
surface water away from cropland. 
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Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 

Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distine- 
tion between a gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to be obliterated by 
ordinary tillage; a rill is of lesser depth and can be smoothed over 
by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to the kind of 
environment in which a plant or animal normally lives, as opposed 
to the range or geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (8) by redder or 
browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, thé A horizon alone is 
the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum the Roman numeral II precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Hydrologic soil groups. Refers to soils grouped according to their ru- 
noff-producing characteristics. The chief consideration is the in- 
herent capacity of soil bare of vegetation to permit infiltration. The 
slope and the kind of ‘plant cover are not considered, but are 
separate factors in predicting runoff. Soils are assigned to four 
groups. In group A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group D, at the other 
extreme, are soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay layer at or near 
the surface, have a permanent high water table, or are shallow over 
nearly impervious bedrock or other material. A soil is assigned to 
two hydrologic groups if part of the acreage is artificially drained 
and part is undrained. 

Increasers. Species in the climax vegetation that increase in amount as 
the more desirable plants are reduced by close grazing. Increasers 
commonly are the shorter plants and the less palatable to livestock. 

Infiltration. The downward entry of water into the immediate surface 
of soil or other material, as contrasted with percolation, which is 
movement of water through soil layers or material. 

Invaders. On range, plants that encroach into an area and grow after 
the climax vegetation has been reduced by grazing. Generally, in- 
vader plants are those that follow disturbance of the surface. 

Irrigation. Application of water to soils to assist in production of crops. 
Methods of irrigation are—. 

Border.— Water is applied at the upper end of a strip in which the 
lateral flow of water is controlled by small earth ridges called 
border dikes, or borders. : 

Basin.— Water is applied rapidly to nearly level plains surrounded 
by levees or dikes. 


Controtied flooding.—Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 
Corrugation.—Water is applied to small, closely spaced furrows or 
ditches in fields of close-growing crops or in orchards so that it 
flows in only one direction. 

Furrow.—Water is applied in small ditches made by cultivation im- 
plements. Furrows are used for tree and row crops. 
Sprinkler.—Water is sprayed over the soil surface through pipes or 
nozzles from a pressure system. 

Subirrigation.—Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 

Wild flooding.—Water, released at high points, is allowed to flow. 
onto an area without controlled distribution. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Morphology, soil. The physical makeup of the soil, including the tex- 
ture, structure, porosity, consistence, color, and other physical, 
mineral, and biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com- 
mon, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 
0.6 inch). 

Munsell notation. A designation of color by degrees of the three simple 
variables—hue, value, and chroma. For example, a notation of 10YR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Nutrient, plant. Any element taken in by a plant, essential to its 
growth, and used by it in the production of food and tissue. Plant 
nutrients are nitrogen, phosphorus, potassium, calcium, magnesium, 
sulfur, iron, manganese, copper, boron, zinc, and perhaps other ele- 
ments obtained from the soil; and carbon, hydrogen, and oxygen ob- 
tained largely from the air and water. 

Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Percolation. The downward movement of water through the soil. 

Percs slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slaw (02 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the bases of differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These differences 
are too small to justify separate series. 

DH value. (See Reaction, soil). A numerical designation of acidity and al- 
kalinity in soil. 
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Piping. da water forms subsurface tunnels or pipelike cavities in 
the soil. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Poor outlets. Surface or subsurface drainage outlets difficult or expen- 
sive to install. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, produces native 
plants suitable for grazing by livestock; includes land supporting 
some forest trees. 

Range condition. The health or productivity of forage plants on a given 
range, in terms of the potential productivity under normal climate 
and the best practical management. Condition classes generally 
recognized are—excellent, good, fair, and poor. The classification is 
based on the percentage of original, or assumed climax vegetation 
on a site, as compared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and relief are suffi- 
ciently uniform to produce a distinct kind and amount of native 
vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


Extremely acid wo... ccssccecseccseececseecneesseesoees Below 4.5 
Very strongly acid 
Strongly acid.... 


Mildly alkaline .... 
Moderately alkaline... 
Strongly alkaline ....... 


Very strongly alkaline.. 9.1 and higher 


Relief. The elevations or inequalities of a land surface, considered col- 
lectively. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount that impairs 
Shika of plants. A saline soil does not contain excess exchangeable 
sodium. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristics are color, 
texture, structure, reaction, consistence, and mineralogical and 
chemical composition. 

Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 
dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 


then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water, into the soil. 

Soil. A natural, three-dimensional body at the earth’s surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stratified. Arranged in strata, or layers. The term refers to geologic 
material. Layers in soils that result from the processes of soil for- 
mation are called horizons; those inherited from the parent material 
are called strata. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), columnar (prisms with rounded tops), blocky (angular 
or subangular), and granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the parti- 
cles adhering without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 

Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 
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Unstable fill. Risk of caving or sloughing in banks of fill material. penetrated, the water level rises in an uncased borehole. 

Water table. The upper limit of the soil or underlying rock material that Water table, perched. A water table standing above an unsaturated 
is.wholly saturated with water. : 
Water table, apparent. A thick zone of free water'in the soil. An ap- eben fis ie bee rial perched, water table 1s separated fram 


parent water table is indicated by the level at which water stands si . : : 
in an uncased borehole after adequate time is allowed for adjust- Weathering. All physical and chemical changes produced in rocks or 


ment in the surrounding soil. other deposits at or near the earth’s surface by atmospheric agents. 
Water table, artesian. A water table under hydrostatic head, These changes result in disintegration and decomposition of the 
generally beneath an impermeable layer. When this layer is material. 
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Figure 1.--Typical pattern of soils in the Bethany-Kirkland-Tabler association. 
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Figure 2.—Typical pattern of soils in the Farum-Vanoss-Bethany association. 
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Figure 3.—Typical pattern of soils in the Owens-Rosehill-Renfrow association. 
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Figure 4.—Pattern of soils in northeastern Sumner County in the Arkansas River Valley and adjacent uplands. 
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Figure 5,—Salt-affected soils in an area of Brewer complex. Figure 6,—Peach orehard on Dale and Reinach silt loams. 


Figure 7.—Bales of sudangrass hay on Farnum loam, Figure 8.—Sorghum for silage on Kirkland silt loam, 
0 to 1 percent slopes. 0 to 1 percent slopes. 
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Figure 9.—Native range on Owens-Shale outcrop complex, Figure 10.—Water ponded on Tabler silty clay loam. 
8 to 25 percent slopes. 


Figure 11.—Profile of Vanoss silt loam, 1 to 3 percent slopes. Figure 12.—Range on Owens-Shale outcrop complex, 
8 to 25 percent slopes. 
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Figure 18.—Windbreak of coniferous and broadleaf species on Shellabarger sandy loam, 1 to 3 percent slopes. 
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TABLE 1.+--TEMPERATURE AND PRECIPITATION 


[Data are from Wellington, Kansas, 1941-70] 


| emperature recipitation 

} | 2 years in i i 2 years in 10 iAverage | 

: H | 1O will have-- | i will have-- } number | Average 

Month | Average jAverage }{ Maximum | Minimum } Average | ! tof days {snowfall 

} daily } daily {| temperature jtemperature { H Less i More | with | 

{ maximum }minimum | higher | lower | {| ‘than-- | than-- f 0.10 } 

H H H than-- | than-- { ! | flinch or } 

1 1 1 q ' 1 J more 1 

i OF | CF OF OF in in in \ i In 

H i i { | 
January=--1 WN.7 22.8 70 5 ' 0.89 i 0.37 1.11 2 4.0 

1 1 } 1’ 4 ' 1 } 
February--| 50.8 27.2 75 4 1.20 [| 0.42 {| 1,96 2 | 2.8 

1 t , 4 1 1 1 
Marchew-<-= 1 58.3 | 33.4 85 6 ' 1.80 0.94 2.96 4 2.5 

i H i 1 i } I i 
April----- { 71.2 46. 0 ' 91 25 H 3.51 ' 1435 6.23 4 0.2 

i 1 J 1 1 ' 1 t i 
May~------ 79.5 55.2 H 98 33 \ 4,13 1 Tah 3 6..64 6 0 

' t 1 1 1 i] ' ' 1 
June~-~-<- } 88.46 64.8 102 46 ' 5.41 ' 2.57 7.39 7 0 

' H i i ; i 1 i | 
July----~- 1 93.6 69.2 H 106 53 ' 4.16 2.14 5.78 6 ) 

i t | 1 1 ' t 1 
August----- 93.4 i 68.2 i 109 51 3.56 ' 1.80 4.65 5 ) 

1 1 ' 1 1 t 1 1 1 
September-} 84.6 H 59.6 \ 102 39 3.73 | 0.96 6.57 6 0 

i 1 4 q 1 J 1 1 i 
October---} 74.1 1 48.4 ou 26 2..67 0.61 4.89 4 H 0) 

} i i ' i | 
November- 58.9 34.48 79 11 1.53 i 0.02 2,69 2 1.0 

' 1 i) q ' 1 1 i 
December=—j 47.05 26.1 749) | = 1.36 ' 0.40 2.54 3 3.3 

i] i i] i) i] i i] 1 1 

Year---}  7.0./4 46.3 109 5 33.95 {| 24.50 {| 4.42 ' 51 1 13.8 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


Temperature! 


Probability 28° F 32° F 


1 
i] 
Last freezing i 
temperature t 
in spring: | 
i 

i 

1 

4 


1 year in 10 
later than----~ H April 7 April 27 
1 

4 

2 years in 10 | 
i 


later than----- April 2 April 22 
5 years in 10 
later than---~-- 


' 

1 

1 

4 

y 

] 

i 

y 

1 

i 
First freezing ! 
temperature H 
in fall: H 
! 

' 

1 

i) 

1 

! 

t 

1 

4 

! 

i 

1 

! 

4 

4 

1 

1 


1 year in 10 


earlier than---; November 3 October 20 October 13 
2 years in 10 


earlier than--~{| November 7 October 25 October 17 
5 years in 10 


earlier than---{ November 17 November 5 October 27 
! 


1 
' 
1 
‘ 
1 
1 
} 
! 
' 
4 
i] 
' 
i] 
\ 
i 
i] 
' 
1 
1 
J 
1 
! 
1 
1 
H 
April 34 April 12 
1 
! 
4 
1 
1 
i 
! 
' 
| 
t 
1 
} 
J 
1 
4 
' 
4 
4 
i] 
1 
i] 
t 
iT 
4 
i] 
t 
1 
+ 
' 
Se, 


1 
1 
1 
! 
1 
1 
1 
1 
] 
4 
q 
' 
' 
4 
' 
! 
t 
J 
1 
| 
1 
] 
i] 
4 
1 
1 
1 
iy 
1 
4 
1 
' 
! 
1 
1 
t 
1 
4 
q 
1 
4 
i 
F] 
q 
! 
1 
| 
1 
i 
i 
5 
t 
1 
1 
1 


lRecorded in the period 1941-70 at Wellington, Kansas, 


TABLE 3.--GROWING SEASON LENGTH 


Daily minimum temperature 
during growing season 


Probability Higher { Higher } Higher 
than ! than H than 
L240 F { 28° F H 320 F 
i Days | Days | Days 
i t 1 
! 1 t 
9 years in 10 } 217 | 199 i 179 
i) ! 1 
i } q 
8 years in 10 224 i 206 H 185 
1 
t ' 1 
5 years in 10 } 239 i 218 { 199 
1 yy 7 
1 1 ' 
2 years in 10 } 254 H 231 | 211 
! 1 1 
1 1 q 
1 year in 10 H 261 238 218 


TRecorded in the period 1941-70 at Wellington, 
Kansas. 
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TABLE 4,.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | 
symbol | Soil name 
1 
Ba {Bethany silt loam, 0 to 1 percent slopes 
Bb {Bethany silt loam, 1 to 3 percent slopes 
Br {Brewer silty clay loam--~--------------3 22 n nnn n nnn nn nnn nn en nn nnn nn eee ener 
Bs {Brewer complex----+---<----nn 2 nn en nee nnn 
Ca {Canadian sandy loam----~~--~-+----------------~-----------+----------------------++---+ 
Ce ICarwile so0ils-------- 2-2-2222 2-23 eo nn no nn nn nn ne en nen ne nn nnn nn ne nee enn 
Cr {Corbin silt loam-------~~-------------~~- 
Cs lCrisfield sandy loam 
Da ‘Dale silt loam, 2 to 8 percent Slopes-~---------~-~- wenn nen nnn nen enn en een nen n ne 
Dr IDale and Reinach Silt loams--~~--~~-- 22-2 nn nnn wenn nnn en enn ee ee ene nnn ne en ne nnn nn 
Ea \Elandco silty clay loam---------~----~~------------------------- 
Ee {ElLandco silt loam, frequently flooded 
Fa 'Farnum loam, 0 to 1 percent sSlopes~~~-—----- 2-0 n nnn nnn nn nnn enn en een eee nen nn= 
Fb {Farnum loam, 1 to 3 percent slopes-~----------------~------------------------------ 
Fe iFarnum loam, 3 to 6 percent SLOpPeS~-~-~---~----- Hn nn nnn nn nnn nnn nnn nnn nena nne= 
Fd {Farnum loam, 2 to 6 percent slopes, e€roded----~------ nn enn nn nn re ee ee en nnn nen ne 
Ka lKirkland silt loam, 0 to 1 percent slopes-~----------~----------~------------------- 
Kb ‘Kirkland silt loam, 1 to 3 percent slopes~-~--~~--~----------------- 2-2 e- enn n en ne 
Ke {Kirkland silty clay loam, 1 to 3 percent slopes, eroded------~-~~-~~-~~-~~-~---~--~--- 
Lo }Lesho Clay loam-q--------n0 nnn nen nn nnn nn nn rn nnn nn enn rn enn nen ne nee nnn ne 
Ls {Lincoln 801] 8------------~ 225 225 on ne nn nn nn nn nn rw ne nnn en een ene 
Ma {Milan loam, 0 to 1 percent slopes-~-----------~----- enn nnn enn nnn ne enn ene 
Mb, {Milan loam, 1 to 3 percent SlOpeS---~--n samen nnn nnn enn een nnn ene nnn nen nn nnn nee n-ne 
Me IMilan loam, 3 to 6 percent SlopeS--~~a-------- nnn nn nnn nnn nnn en eee eee 
Md {Milan loam, 3 to 6 percent slopes, eroded----~~~~~--------------------------------- 
on ‘owens clay loam, 1 to 3 percent slopes---------~-~------------------- 2-22-2222 2---- 
00 fOwens clay loam, 3 to 8 percent slopeS--------- ~~~ 2-2 eee ee en eee ee eee eee ee nee 
Op {Owens-Elandco complex, 0 to 25 percent slopes-~--------~-~-~~--~~-~---~--~-~~---------- 
Or 'OQwens-Renfrow complex, 2 to 6 percent slopes, eroded-------n-4---- 2-2 nn een n nnn nnn 
Os !QOwens-Shale outcrop complex, 8 to 25 percent SlOopeS-W---------ec enw nn ween nnn n een ne 
Pa ‘Pond Creek silt loam, 0 to 1 percent slopes~-------------~-----------------~-------- 
Pb iPond Creek silt loam, 1 to 3 percent S1LOPeSH--n-nn nn newer nn wenn nnn nn nnn nnn nnn nen nnnn 
Po 'Pond Creek silt loam, 3 to 6 percent slopes-----~---------------~---~---~-------------- 
Pd jPond Creek silty clay loam, 2 to 6 percent slopes, eroded--~-~~+----------~----+------ 
Px iPratt loamy fine sand, Undulating------~ 3-3-2 en een ener nnn net n nee nee n een nnnnn= 
Ra }Renfrow complex, 1 to 3 percent SlLOPe@S------ 22-2 re en nnn nnn en rrr et nner nnn 
Ro {Rosehill clay loam, 1 to 3 percent slopes-----~-~-------~- n-ne rn en nen nnn 
Rs {Rosehill clay loam, 3 to 6 percent SlopeS----~-~~-02---- nn nnn nnn nn ene nnn nnn n eee 
Rx 'Rosehill clay loam, 2 to 6 percent slopes, eroded--~-~~----------------------------- 
Sa !Shellabarger sandy loam, 1 to 3 percent slopes---------~--~---~----------------------- 
Sb iShellabarger sandy loam, 3 to 6 percent slopeS-------------- nnn n nnn nnn rene wenn nnn 
Se 'Shellabarger sandy loam, 3 to 6 percent slopes, eroded-----~----------------------- 
Ta iTabler silty Clay loaMq--~--9--<--- 2-2 n nnn nnn nnn nnn ene rn nnn rrr rn errr rr n nnn 
Tv 'Tivoli fine sand, hilly------~-----------------~-= 200-222 e nen een ne ene een ener 
Us {Ustifluvents, channeled--------~~--~-~-----------~~~-----+------ 7-9-2 - enna 
Va \Vanoss silt loam, 0 to 1 percent slopes-------------------------~-----~-------------- 
Vb 'Vanoss silt loam, 1 to 3 percent slopes----------~ 2-2-2 n nn enn neem e nena 
Va {Vanoss silt loam, 3 to 6 percent slopes-~-----~-------------~-~-~--~~------------~----- 
Wa ‘Waurika Silt loam--------------- 22-20 nes enn nn nn nn en ne nn nn en nn nn enn nce e ne 
BOPrOW APCaS ann n wm enn nnn ane nn ew ee ne oe ne ne en ne en ewww ee ee neae 
Water (less than 40 acres) -«-+------------e nen nnn nn enn wn en ee eee 


Gravel pits 


lLess than 0.1 percent. 


Acres 


112, 330 
H 80,050 
‘ 15,130 
| 3,400 
| 11,640 
{ 11,890 
i 2,710 
| 2,250 
i 1,770 
| 32,540 
37,410 
9,890 
36,750 
{ 56,960 
H 2,740 
i 2,000 
| 17,010 
| 58,240 
| 5,520 
1 3,590 
i 6,480 
1 4,090 
! 50,570 
| 10,290 
| 8,170 
| 3,520 
i 3,850 
| 5,690 
i 1,370 
i 1,580 
1 1,340 
| 4,580 
i 980 
i 2,320 
i 1,910 
| 26,990 
| 14,250 
{ 7,970 
i 2,600 
| 22,600 
H 3,170 
! 1,470 
i 31,980 
i 4,140 
H 6,090 


i} 759,168 


Percent 


pee a 0 2 er Mr er 
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SUMNER COUNTY, KANSAS 
TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


{All yields were estimated for a high level of management in 1974. Absence of a yield figure indicates the 
crop is seldom grown or is not suited] 


Soil name and 
map symbol 


Grain sorghum 


1 
| 
! 
1 
' 
Bu Bu 
1 
HW 
1 


Bethany: 
Ba-~-----~+~-----------~--- 55 35 
Bb-~-------~~~---~------~- 50 32 
1 1 
Brewer ' \ 
Bf wnwnn-n~ no een ee -- 55 i 32 
1 
' t 
1Bs~-~-~------------------ i 35 { 20 
1 1 
s] i] 
Canadian: H i 
Ca---+~-~---------------~~ i 50 i a 
1 1 
i ! 
Carwile: | } 
COnen nnn nnn nnn en nen nnn ' 30 20 
4 
i ! 
Corbin: | | 
Cre~+-------~---------~--- 50 33 
i) i 
Crisfield | } 
C8~----------~~--~~------- 50 1 30 
! 1 
Dale | } 
Da--~+-----+-~--~-~------- 35 20 
1 1 
Ipr--.------------------- 55 H 35 
Elandco: | i 
Ea-----~~---------------- | 55 H 35 
' I 
1 1 
Ec------~--~~------------ | --- | --- 
i 1 
Farnum: i | 
Pa--+--~--~--~~------------ | 55 35 
! i 
Fb-------+-++-~---~-------- 53 32 
1 ' 
Fow-----+----------------- | 4g i 30 
| H 
Pdeseesooosee ote es i 45 | 27 
i | 
Kirkland: i ! 
Ka-~------+--~-~-~-~-~---~------ i 42 i 28 
1 ' 
] 1 
Kb----~++-~-~-~-~----------- i 38 25 
! i 
KC ww nner ere en een nnn e enn } 30 H 20 
1 ' 
Lesho: H ' 
LOw-------------------+--- | 35 | 21 
1 ' 
Lincoln: I i 
L8-----------~-+---------- ! --- ' -<- 
| | 
Milan: i i 
Ma------~~------------- ~~ 55 35 
i 1 
Mb-~----+---~------------- H 53 ' 32 
' 
1 ' 
Mc--~------~-------------- | 49 30 
1 
1 1 
Md =~ ewe anew een eww ce i 45 27 
H i 


See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil name and Grain sorghum 


Hy 
! 
i H 
map symbol | 1 
1 7 
La area a aee sae ED PRE! SERN Re ee ee ge er EE PO PE! (IREPORT ose ae me 
i Bu i Bu 
Owens | H 
Onn nanan nnn nnn nnn nnn n anna 1 --- i 13 
' i 
00 nnn een een e nen enn nnnnnn i --- } sae 
H { 
lQp-------~---------- ++ --- H --- | --- 
i | 
lor----~-------~---~------- 20 1 13 
1 j 
10 3-+-----------------~--- | --- | --- 
i i 
Pond Creek: H H 
Pa nnn nn nn nw nn nee nnn nnn n ne 50 33 
4 1 
ae ecueewbacieeer sete 47 30 
1 
1 1 
PO-<s 26624 e eee eee ewe ewe 40 H 26 
i) 
1 1 
Pd-----~+------+-------- =~ 32 H 22 
! 
1 1 
Pratt: H \ 
PX wenn ewer nn nnn teen nnn nn 45 25 
t 
Renfrow: i i 
i eae ee eee 34 25 
1 t 
Rosehill: i 1 
R0-------- 3-2 eo nn nen nen nen 38 26 
] 1 
Rs---~-+--~--------- wone-- | 35 24 
1 
oe H 31 20 
i] t 
Shellabarger: { | 
Baw nema nnn wenn nnn nnn nee ' 45 26 
' ! 
Sb--------------~--------- 40 22 
! 1 
Soq------+---------- === 35 18 
1 
Tabler: H ' 
Ta----~----~-- +e eee 40 | 27 
1 1 
Tivoli: } i 
Tv---~------~---~-----~---- | --- i --- 
i | 
Ustifluvents: i i 
Us. { i 
4 1 
4 1 
Vanoss } H 
Va~---~--~-~=-----=-------- | 55 35 
1 4 
Vb wn nnn nnn nnn nnn nen nnn nana H 50 32 
1 1 
1 yy | 27 
f 1 
Waurika: i { 
Wa nan eww ne emn ne ennn-n= ~---] 36 i 23 


Ifhis map unit is made up of two or more dominant kinds of soil, See map unit deseription for the 
composition and behavior of the whole map unit. 
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION 


{Soils not listed are not in range sites; such soils can be used for grazing if grass cover is established] 


| i_Potential production) T 


fOther treeS------8~0neweennnen 
I 
‘ 


1 
Soil name and H Range site name | { Dry } Common plant name i} Compo- 
map symbol H iKind of year {weight tsition 
| ' 
! i iLb/acre} Pot 

Bethany: H ! ! i 
Hay Ubemconnaesss= iLoamy upland----~~-~~---------~- |Favorable 1 5,000 {Little bluestem-~------------- | 25 
H {Normal 1 3,500 {Big bluestem------.-...~--~--- 1 20 
i jUnfavorable {| 2,500 {Indiangrass-----------...----- 1 410 
i i |Switchgrass-~-~~~~-----------.- 1 10 
H ' \Canada wildrye-.-------------- } 5 
H i {Side-oats grama--------------- 15 
i | {Blue grama-----~~~-~---------- 15 
H i i {Tall dropseed--------------~.- 1 og 
| i i jDotted gayfeather---~-~~------ 15 
' | {Other trees~--~~------------.- 1 5 
I iOther perennial forbs--------- | 5 

1 

1 1 t ! 

Brewer: | i ' | | 
Br------~--------- {Loamy lowland-~~~-~----------- {Favorable | 8,000 {Big bluestem--------~~-------- | 25 
' iNormal | 6,000 |Switchgrass------------------- 1 45 
i {Unfavorable {| 4,200 |Indiangrass------------------- 1 45 
i | {Prairie cordgrass----------=-- 1 40 
1 1 {Western wheatgrass------------ 1 5 
i | {Canada wildrye---~-~-~-~-----~- 5 
i i {Perennial sunflower---~------~ 1 5 
H \ ' |Goldenrod~~~----------2------- 1 6 
' | \ Sedpegaasaunccenssccessnesasee 1 5 
H i fOther trees~-------------- nn 1 40 

{ { | ' H 

Bs: | i H H | 
Brewer part------ {Loamy lowland------~~---------- {Favorable | 8,000 {Big bluestem-----------.--~-.~- 1 25 
i {Normal | 6,000 {Switchgrass----------.~-~~+.---- 145 
i {Unfavorable | 4,200 |Indiangrass------------------- 145 
| i i |Prairie cordgrass------------- 1 40 
i H {Western wheatgrass---------~.~- 1 5 
! i }Canada wildrye----------..---- V5 
i | {Perennial sunflower-~--~~----- 1 5 
' i ' 1 Coldenpods<—-<<0c-s—s-seessaeus W46 
H | | | Sedges------------- nee ene 1 5 
a LP CCS meen ene ene n nen e ane | 10 

1 1 1 1 

Salt-affected i ' | i 1 
Pal tannnnnnwnnnnn iSaline lowland----------~+~---- {Favorable | 5,500 {Switchgrass uae mawseceoes 145 
H }Normal | 4,500 {Knotroot bristlegrass---~----- 145 
H {Unfavorable | 3,500 {Big bluestem-------..---~-~-~-~ 1 20 
' i i {Western wheatgrass----~------- ! 40 
1 I ! {Tall dropseed----------------- 1 40 
i Illinois bundleflower--------- 1 5 
! i | Buf falograss----~------------- 1 5 
i H iBlue grama-------~------------- 1 5 
H 1 |Saltgrass--------------------- 1 5 
' | | {Other perennial forbs-~------- {10 

' } ! \ 

Canadian: { i i i H 
Ca------~--~------ {Sandy lowland--~------------~-- {Favorable {| 7,000 {Big bluestem---~--------------- 1 25 
iNormal } 5,500 |Indiangrass----~~------------- 145 
H {Unfavorable {| 4,000 |Switchgrass------~---+----.~~~+~ 145 
i { {Little bluestem--------------- 1 40 
H i | {Eastern gamagrass-----------~--~ ' 5 
H i I {Tall dropseed---+-------~--~--~ ' 5 
| | | Compassplant--~-~~-~--~-------- 1 5 
i i }Heath aster--------------~---- i 5 
i | | Sedges~~~---~~-~~--~~--------- 1 5 
1 10 

} d i i 


See footnote at end of table, 
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 


a 
4 


Potential production 


i i } i 
Soil name and i Range site name ! T Dry } Common plant name !Compo- 
map symbol H {Kind of year iweight | {sition 
! 
| | 1Lb/acre} 1 Pot 
Carwile: | ! i 
CO---- enn n n-ne | Sand yw--nn nnn nnn ene nnn enn iFavorable 1 5,000 |Switchgrass-~--------~~~------ } 20 
i }Normal ! 3,800 {Little bluestem----~---------- 1 40 
i ‘unfavorable {| 3,000 {Indiangrass--~---------------- 115 
i i {Sand bluestem-----~~----------- 1 45 
' H {Scribner panicum-----~-------- 1 5 
i Canada wildrye----------~-+--—+ 1 5 
1 1 {Side-oats grama----~----------~ 1 5 
i i i ‘Other perennial grasses------~ 1 40 
1 ! i {Other perennial forbs--------- 1 410 
\ i i ‘Other shrubs----------+------- 1 5 
i \ ' { } 
Corbin: H { ! | ' 
Cre----+--------~-- {Loamy upland-~---------------~-= {Favorable 15,500 {Big bluestem-~--------~+------ } 30 
i iNormal 14,000 {Little bluestem--------------- 1 20 
! ‘unfavorable | 2,500 |Indiangrass-----~~~---------~~ 1 40 
i i | ‘ Switchgrass-----~--------~---- 1 40 
H ' H {Tall dropseed-----------+--~-- 15 
H i i {Western wheatgrass~----------- 1 5 
i i i ‘Side-oats grama-----~---------~ } 3 
i | 1 | Sedg@eSeeoe nonce ane eeennen ewe 1 3 
i i {Louisiana sagewort--~--~------- 1 3 
H i i {Blue grama-----~------------~- 1 2 
i i | { Buffalograss-~-----~-~+--------- {9 
\ i i \western ragweed--------------- 12 
pier perennial forbs---~------ 1 5 
1 
4 1 i 
Crisfield: H H H | | 
Cg-------~--------- {Sandy lowland----------------- {Favorable | 7,000 ;Sand bluestem----------------- ' 35 
i {Normal 15,500 |Indiangrass---~---- 146 
1 ‘Unfavorable | 4,000 |Switchgrass-------~ 145 
i i i {Little bluestem 1 40 
| H i \Maximilian sunflower---------- 1 40 
{Canada wildrye---------------- | 3 
1 i ‘Western wheatgrass---------~--- {3 
I i !Tall dropseed---~--------~--+--- 1 4 
i | ‘Blue grama----~--------~------ 1 4 
' i | \Side-oats grama-----~--------- ho 4 
' i i | Purpletop--------------------- 14 
H iOther perennial forbs--------~ 15 
i ! ‘ ' ! 
Dale: H ! | } 1 
Dawe---- nn ene - = lLoamy lowland~----~------------ iFavorable 1 8,500 {Big bluestem------------------ } 30 
i iNormal 1 6,100 }Indiangrass-~~~-------~------- 1 15 
{Unfavorable | 4,500 |Switehgrass------------------- 145 
i i {Little bluestem----~---------~ 1 40 
i H | ‘Eastern gamagrass 15 
H i i {Tall dropseed-~~~--------- 1 5 
' 1 i | Compassplant~------------~ a) 
H i ' }Heath aster--~---------------- 1 5 
| Sedges--------~~~-------~----- 1 5 
' i i Other trees------------------- | 5 
i } i $ H 
1Dr: { ! \ 
Dale part-------- {Loamy lowland--~-----~=-------- ;Favorable | 8,500 {Big bluestem~-------~--~-------- 1 30 
i {Normal | 6,100 |Indiangrass------------------- 1 45 
1 jUnfavorable {| 4,500 |Switchgrass---~--~------------- 145 
1 i | {Little bluestem--~------------- + 10 
1 i 1 \Rastern gamagrass--~~~-~-~=---- 1 5 
' 1 | {Tall dropseed----~~-------~-~--- 15 
i i i }Compassplant---- 15 
{ H lHeath astere~----------------~ 15 
1 } | | Sedges----~~-----~~--~-------~~- 1 5 
\ {Other treeso---n---—----nann== 1 5 
4 1 q H 


See footnote at end of table. 
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 


A A err 
| Potential production} 
Soil name and Range site name i Dry Common plant name 


1 
4 1 
map symbol ' {Kind of year |weight 
1 rT 
1 


1 
Dale: i i 
Reinach part---«~ jLoamy lowland-----------.~-.--- {Favorable 
iNormal 
Unfavorable 


8,000 {Big bluestem-----.-----..----~ 
6,000 {Indiangrass~--~----.------~~---- 
4,000 | Switchgrass---------~~-----.-- | 
iLittle bluestem-----~----...-~ } 
{Eastern gamagrass---~------.~~-~ | 

iTall dropseed-~------~----..-~ | 

I 

| 

i] 

a 


{Compassplant--~------~~~------~ 
{Heath aster----~------~----...~ 
| Sedges---~-------..~------.---- 
Other trees. o-se..«-5----..-- 


Elandco: 
Ea, EC¢~-----~---~- {Loamy lowland~----~------.~---- 'Favorable 
i {Normal 


8,000 {Big bluestem-.--~-------.---~- 

6,000 |Indiangrass-~-------.-- 

4,000 |Switchgrass------.-~-.- 
{Little bluestem 
}Eastern gamagrass-~---------~- | 
{Tall dropseed 
\Compassplant 
| Sedges-~--------~~------------ 
{Prairie cordgrass--~--~~------ 
{Other perennial forbs-~~~----- 


{Unfavorable 


q 
1 
i 
t 
i] 
4 
t 
1 
q 
t 
1 
' 
t 
1 
4 
1 
4 
H 
i] 
i 
| 
1 
J 
' 
i] 
1 
i 
! 
i 1 
| 
| 
i t i 
| H i 
! i ! 
Farnum: | i | 
Fa, Fb, Fe, Fd----}Loamy upland--~----~------~-... {Favorable 1 6,000 {Big bluestem-------~~~-------. | 
{Normal | 5,000 {Little bluestem---------~-~--- 
i {Unfavorable | 3,500 {Indiangrass----.--~-----..--.- } 
' i | Switchgrass-------~----------- | 
1 | | {Side-oats grama---------~------ H 
i i H {Tall dropseed--~~-------.~----- | 
1 i iWestern wheatgrass-----~----~--- \ 
| i i {Slimflower scurfpea~--------~~ H 
1 i Hl {Blue grama------~------------- H 
! | i {Canada wildrye---------------- { 
i { | {Léadplant-~--<<-ssesns-ceeees | 
i i iMaximilian sunflower-----~~--- | 
' i {Missouri goldenrod~--------~-- | 
' H i i 
H i } ! 
H | 
| 
} 
' 
4 
i 
1 
] 
4 
i] 
1 
1 
t 
1 
! 
' 
1 
t 
2 
! 
1 
q 
i 
i] 
! 
4 
i] 
' 
} 
1 
t 
i 
i 
: 
' 
! 
! 
1 
1 
1 
1 
1 
t 
1 
] 
1 
! 
t 
' 


{Buffalograss----------+-~------ 


Kirkland: i 
Ka, Kb, Ke-------- {Clay upland~------------~---.- iFavorable 
iNormal 
{Unfavorable 


4,500 {Little bluestem---------...~-- 
3,000 {Big bluestem--------.~~-~----.- 1 20 
2,000 |Switchgrass-~----.~~.--------- 1945 
| Indiangrass-----~------------- 1 40 
|Side-oats grama-------~-~.~----- 15 
{Blue grama------~---------~--~ 
| Buffalograss----~-----------.- 
| Goldenrod-------~~------~.---~ 
{Other shrubs----------+-------- 
| Leadplant-~-~~--------~+-------- 
{Other perennial forbs-----~--- 


9,000 }Sand bluestem------~~~-~-~----~- 


i 

1 

1 

' 

i] 

} 

, 

i 

4 

1 

! 

t 

q 

t 

i 

LO naaw nce nee een nn iSubirrigated-----~~---.------- {Favorable } 
8,000 | Indiangrass-~---~ a soa a es eich es eae 
! 
i] 
! 
' 
1 
i 
4 
! 
i] 
1 
1 
1 
4 
! 
f 
b] 
1 
! 
1 
i] 


{Normal 
jUnfavorable 7,000 |Eastern gamagrass----~-----.-- 


{| Switehgrass-----~---------~~-~ 


{Tall dropseed---------~--~__--- 
iWestern wheatgrass-~-~-------- 
| Sedges---~~--~------~~-------- 
{Other shrubs---~-~---------~-~ 
{Maximilian sunflower---------- 
}Other perennial forbs--------- 


See footnote at end of table. 
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION~-Continued 


Soil name and | Range s 

map symbol i 

i 

Lincoln: H 
LSannwww een nee nne poanee lowland 

i 

i 

1 

' 

| 

: 

if 

1 

i] 

1 

! 

i 

1 

‘ 

Milan: I 
Ma, Mb, Mc, Md----{Loamy upland- 

1 

1 

i 

‘ 

3 

4 

q 

i 

1 

1 

d 

1 

i 

t 

' 

‘ 

t 

4 

! 

| 

4 

1 

Owens H 
On, Oonnn---nnnne- {Clay upland-- 

1 

{ 

:] 

4 

1 

4 

} 

1 

1 

i 

| 

1 

1 

1 

1 

1 

i 

lop: i 
Owens part------- {Clay upland-- 

4 

i 

q 

| 

i 

t 

i 

' 

1 

1 

1 

H 

1 

' 

i 

1 

i 
Elandeo part----- {Loamy lowland 


See footnote at end of table. 


ite name 


roductio 


Potential p n 


1 
q 
i 
{Kind of year weight 
1 
{ 
| 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
‘Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
jNormal 
{Unfavorable 


{Normal 
{Unfavorable 


Dry 


I~ 
Io" 
f%) 
iO 
Hs 
lo 


6,000 
5,000 
3,500 


4,000 
3,200 
2,500 


4,000 
3,200 
2,500 


8,000 
6,000 
4,500 


! 
+ 
H Common plant name 
1 
1 


i Switchgrass-------+----------- 
'Sand bluestem-------~-~----~-~- 
! Indiangrass-------+----------~- 
'Little bluestem--~--~--------~- 
| Purpletop--------------------~- 
{Maximilian sunflower---------- 
!Goldenrod-------~------------- 
lOther trees------------------- 
{Other perennial grasses------- 
{Other perennial forbs----~+---- 


{Big bluestem--~----+-----~------ 
ILittle bluestem--------+~-----~- 
lIndiangrass-~----------------+ 
}Switchgrass~+------------------ 
!Side-oats grama------------~--- 
'Tall dropseed------~---------~- 
‘Western wheatgrass------------ 
{Slimflower scurfpea----------- 
1Blue grama----~-~--------+----- 
{Canada wildrye---------+------ 
\Leadplant-----~+~--------~----- 
{Maximilian sunflower-~-------- 
‘Missouri goldenrod-~---------- 
|! Buf falograss--~--~------------- 


iBig bluestem---~--~~----------~- 
| Switchgrass~----~-~----------- 
}Compassplant--~~+~---~--~~------- 
ILittle bluestem-~-----~-------- 
'Indiangrass--------~--~-------- 
'Side-oats grama-~---+--~------- 
‘Maximilian sunflower--------~- 
!Leadplant-----~---~-+~--~--~---- 
{Catelaw sensitivebrier-------- 
{Other perennial forbs-~------~- 


'Big bluestem---~------~--+---- 
! Switchgrass------------------- 
! Compassplant----+------------- 
'Little bluestem----~-~-------- 
lIndiangrass-------------~----- 
'Side-oats grama-~-------------~ 
{Maximilian sunflower---------- 
!Leadplant----~-----~---------- 
{Catclaw sensitivebrier--------~- 
lOther perennial forbs--------- 
t 


5 

'Big bluestem~---~------+--~------ 
!Indiangrass---------+--------~- 
! Switchgrass-------------++---- 
'Little bluestem------+~-------- 
lEastern gamagrass 
‘Tall dropseed--«-------------- 
| Compassplant-----~ 
| Sedges------------ 
‘Other trees--------------~---- 
{Prairie cordgrass 
{Other perennial forbs---~+----~ 
1 

1 


HMMM MY MW 


Meow 
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION~--Continued 
| 


Common plant name {Compo- 
{sition 


Potential production 
| Dry 
Kind of year |weight 


FT 
H 
1 
4 
i 
1 
1 
Lb/acre} 
! 
{ 
1 
1 
}} 
t 


Soil name and 
map symbol 


Range site name 


t 
' 
fi 
1 
! 
i 
Hy 
1 
1 
} 
4 
i 


i] 

Owens: { 
or: I 

Owens part------- iClay upland----------------~-~- {Favorable 

{Normal 


{Unfavorable 


3,200 | Switchgrass---+--+--+--------+- 
2,500 {Compassplant~-~~--~-----------~ 
'Little bluestem--------------- 
| Indiangrass-~----~~------------ 
!Side-oats grama--------------- 
{Maximilian sunflower---------- 
} Leadplant-~--~--~--~++-----+---- 
}Catelaw sensitivebrier-------- 
| Other perennial forbs--------- 


q 
‘ 
1 
i 
i 
4,000 {Big bluestem~~~--~-~--~~--~---~-- 145 
! 
1 
' 


4 

4,500 {Little bluestem-~--~~-~~~~-~~~~- 

3,000 {Big bluestem--~----~----------- 

2,000 }Switchgrass-------~---+--~--~-- 
} Indiangrass---~---------------- 
{Side-oats grama--~------------ 
{Blue grama---~----------------~- 
| Buffalograss------------------ 
| Leadplant--------------------- 
| Goldenrod--------------------- 
{Other perennial forbs--------- 


i 
Renfrow part----- |Clay upland--~-~---------------- {Favorable 
{Normal 
{Unfavorable 


los: } 
Owens part------~- iClay upland---------------~--- !Favorable 

{Normal 

{Unfavorable 


4,000 {Big bluestem------------------ 
3,200 |Switchgrass~-~---------------- 
2,500 |Compassplant---------~-------- 
{Little bluestem--------------- 
| Indiangrass---~---------~-~+-+- 
{Side-oats grama--------------~ 
jMaximilian sunflower~---------- 
!Leadplant---------------~..--- 
iCatclaw sensitivebrier-------- 
{Other perennial forbs--------- 


Part--~----------- pee assigned. 


Pond Creek: H H 
Pa, Pb, Pe, Pd----{Loamy upland------------------ Favorable 

H {Normal 
{Unfavorable 


5,000 {Little bluestem-~--~~~~-~---~- 
4,000 {Big bluestem------------------ 
2,500 | Indiangrass------------------- 
| Switchgrass-~----------------- 
{Canada wildrye--~----~-------~ 
\Side-oats grama--------------~- 
}Blue grama----------------~--- 
{Tall dropseed~---------------- 
|Prairieclover----------------- 
\Dotted gayfeather~----~~-~-~---- 
{Other shrubs-----~-----~-~------ 


H 
| 
4,500 }Sand bluestem----------------- 
3,500 |Little bluestem--------------- 
2,500 | Indiangrass-------~+--+~+-------- 
{Sand lovegrass-~-------------- 
| Switchgrass------~-------~------ 
{Blue grama-----------~-------- 
{Texas bluegrass-------~-+~~---~ 
\Sand dropseed----------------- 
|Western wheatgrass---------~-- 
{Western ragweed--~~~---------- 


PXo mw wm nen nnn nnn nn | Sands-~~~--~---~-------------- {Favorable 
{Normal 
{Unfavorable 


|Louisiana sagewort-----------~ 
{Other perennial forbs-----~---~ 
1 
i 


UN MWWwWUIWUIM 


See footnote at end of table. 
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 


i] 
Soil name and H Range site name 
| 


Ros 
Ro 


She 
Sa 


Tab 


map symbol 


frow: i 
Awww wee wenn nee n= iClay upland~-----~+-----------~- 
1 
H 
4 
1 
1 
H 
| 
H 
i] 
1 
4 
' 
H 
i 
ehill: | 
, RS, RXenne ene iClay upland---------~---------- 
1 
H 
' 
1 
' 
1 
li 
' 
1 
H 
| 
i 
1 
r] 
1 
H 
i 
llabarger: H 
, Sb, Se-------- | Sandy we eww eww enn ne eee eee 
4 
1 
1 
' 
H 
H 
4 
q 
1 
i] 
1 
q 
1 
| 
i 
1 
ler: H 
wen nnn een {Clay upland------------------- 
4 
| 
| 
i) 
1 
1 
t 
' 
1 
i 
oli: ' 
weet ew en nn ween n= | Sands-----~------~ 2222 ----- == 


See footnote at end of table, 


Potential production 


4 
4 
i 
{Kind of year {weight 
1 
! 
! 
J 


' 

{Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


4 
1 
4 
i 
4 
I 
1 
' 
) 
1 
1 
i 


iFavorable 
{Normal 
{Unfavorable 


Dry 


4,500 
3,000 
2,000 


4,000 
3,000 
2,000 


4,000 
3,000 
2,000 


}Big bluestem~----------------- 
| Switchgrass-----------------.- 
| Indiangrass------------------- 
}Side-oats grama--------------- 
{Blue grama-------------------- 
| Buf falograss~-~-~~--+~+----+~--~- 
|Leadplant------------------.--- 
| Goldenrod----~--~-~-~------------ 
{Coral berry-----—«-02------4--- 


1 

I 
! 

4 

1 

; 

J 

1 

i 
1 

4 

1 

1 

1 

1 

i 
1 

1 

\ 
{Big bluestem------------------ \ 
{Little bluestem--~-+--~-~+----- | 
| Switchgrass } 
iIndiangrass i 
}Side-oats grama---- H 
iTall dropseed----------------- ! 
{Western wheatgrass~--~-------~- ! 
{Dotted gayfeather--------~~~-- } 
\Leadplant~--~----------------- } 
lWestern ragweed-~--~~-------~~ } 
|Maximilian sunflower---------~- / 
{Other perennial forbs--------- } 
] 

H 

i] 

J 

4 


{Sand bluestem-~-+------------- 
‘Little bluestem--~--~----~---~ } 
| Indiangrass-~--~---------------- i 
| Switchgrass-------------~-----~ } 
{Blue grama-~------------------ } 
{Roundhead lespedeza----------- ! 
}Chickasaw plum------------~-~- | 
{Sand dropseed----------------- | 
{Sand paspalum----~--~-+---~-~-+--~ ! 
{Louisiana sagewort--~--~-------- | 
{Scribner panicum-------------- | 
{Other perennial forbs----~---- 


{Little bluestem---------~---~-- 
1Big bluestem------------------ 
| Switchgrass---------~--------- 
| Indiangrass----------~-------- 
{Side-oats grama-----~---------- 
‘Blue grama---------~---------- 
{Buf falograss--------------~---- 
{Other perennial forbs--------- 


1 
4 
4 
i 
i} 
1 
! 
1 
i 
1 
' 
1 
4 
4 
i 
{Little bluestem----------~---- ! 
{Sand bluestem-----~-~~-.~~------- } 
}Big sandreed------~--~-~-~----- | 
{Sand lovegrass-----~--~---~-~--- | 
{Scribner panicum------------~- H 
{Sand dropseed----------------- | 
iPerennial lespedezas--~-~~-~+-~--~ i 
{Other perennial forbs--------- | 
{Other perennial grasses------- | 
{Other shrubs------------------ } 
| Switehgrass---------~---~----~- } 
| Indiangrass-~~~~~------------- \ 
1 

4 


20 
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION-~Continued 


Potential production 


' 
Common plant name }Compo- 


' | 
Soil name and H Range site name i { Dry | 
map symbol H {Kind of year iweight H isition 
i 
i 1 {Lb/acre} {Pet 
Vanoss H ! ! | 
Va, Vb, Vo-~+----~- {Loamy upland----~~~~~---------- |Favorable 1 5,500 jLittle bluestem~~~-----~------- 1 25 
' {Normal } 4,000 {Big bluestem----------~--~---- 1 90 
i {Unfavorable {| 2,500 j|Indiangrass-~-~-~~~-~-~-~---~- ! 40 
' 1 ! \Switchgrass-~~---------------- ! 40 
1 ' {Canada wildrye---------------- 1 5 
1 i {Side~oats grama~-~----------~-- 1 5 
i i {Blue grama-------------------- 1 5 
' i i {Tall dropseed--------~--~----~- (o> 36 
i i iDotted gayfeather----~--~------ 1 5 
' i } {Slender lespedeza---~-----~---~ 1 3 
' i H {Roundhead lespedeza----------~- 1 2 
| iOther trees—--———-----n nnn n= i 5 
! i 
Waurika: | i i ' 
Wa wenwennnnnn nnn ne iClay upland---~..-.~---------- {Favorable i 3,500 {Little bluestem--~------------- 20 
! ‘Normal 1 2,300 |Big bluestem~~~~ 20 
H {Unfavorable {| 1,500 |Switchgrass------------------- 15 
H i i {Indiangrass------------------- 10 
H i i {Side-oats grama-----~--~------~- 5 
H i | {Blue grama--------------.-.-..- 10 
i ' i | Buffalograss---~~-~~-~~~~--~--- 5 
i | | Leadplant--~---~~~---~----~---- 5 
| i ! | Goldenrod-~-~~+~+~---2nnn nan 5 
H ! H iOther perennial forbs--------- 1 5 


Ce ae aii Sanne Se eee 


1This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[Absence of an entry means the species is not rated for this soil] 


elm 
35 
35 
45 


1 


Russian-|Siberian 


olive 


ears of age 
Ponderosa 
ine 
24 


White 
mulberr 


Honey~ 


» 
n a wo Cc oO a ao Oo oO Qo ao oO at a ite) foe) ar wo wo Oo wo ao wo 1 
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qd 


26 
30 
30 
22 
26 
30 
30 
30 
30 
30 
30 
25 
25 
28 
28 
25 
18 
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Eastern {Hackberry 
redcedar 


1 
q 
} 
{ 
! 
1 
t 
Fy 
1 
1 
' 
1 
q 
1 
1 
i 
1 
4 
1 
1 
4 
1 
1 
4 
' 
! 
4 
1 
i 
1 
1 
i 
4 
1 
1 
1 
q 
1 
1 
1 
Hy 
i] 
i 
, 
i 
1 
1 
| 
1 
1 
i 
' 
1 
' 
4 
i 
i 
t 
4 
1 
1 
1 
1 
1 
' 
i 
i 
d 
1 
1 
4 
! 
} 
1 
i 
i 
: 
t 
1 
1 
4 
1 
1 
1 
ad 
1 
1 
1 
i 
1 
1 
4 
t 
1 
y 
t 
if 
' 
1 
1 
if 
1 
t 
1 
i 
1 
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Expected heights in feet of specified trees at 20 


Eastern 
cotton- 

wood 
35 
50 
55 
45 
35 
50 
55 
55 
50 
50 
55 
35 
35 
45 
45 
35 
55 
35 


23 
18 


20 
22 


20 
20 
23 
23 
23 
23 
20 
19 
18 
22 
18 
19 
12 


Ww oO N Lee Nw i] 
- A - oo _ 


Osage- 
orange 


Ken-------- 


Bbenn ern nnn nre= 
i = eee 


. 
: 


Soil name and 
map symbol 
00 n nw en en nee e 


Kb, 
Shale outcrop part 


Da ennnn anne n ene ene 
Dale part-------+- 
Reinach parte~----- 

Bann een nee ee nn een 

EC ween nnn n enn eenne 

Fa, Fb, Fe, Fd----- 

LO----~---------e-= 

LS ener nee nee nen nn 

Ma, Mb, Mc, Md----- 
Owens part-----~--- 
Elandeco part-----=- 
Owens part------+- 
Renfrow part------ 
Owens part-------- 


i) 
U 
i) 
t 
t 
' 
t 
t 
t 
! 
i) 
t 
t 
i) 
t 
t 
wn 
oO 


Caeseencnssan<eenGe 
Comm en en neeeeenana= 
Chaennnnnnennnen ene 


Br, 
Ka, 


Ba, 
Crisfield: 


Bethany: 
Brewer 
Canadian 
Carwile: 
Corbin: 
Dale: 
lpr; 
Elandco 
Farnum 
Kirkland: 
Lesho: 
Lincoln: 
Milan: 
Qwens: 
On, 
lop: 
lor: 
los: 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~~Continued 
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IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 


composition and behavior of the whole map unit. 
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TABLE 8,.-~BUILDING SITE DEVELOPMENT 


["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. See text for definitions of “slight,” "moderate," and "severe"] 
f i Dwellings | Dwellings } Small | 

Soil name and t Shallow H without H with H commercial i Loeal roads 
map symbol excavations basements H basements buildings | and streets 

1 \ 1 i] 
Bethany | H { H i 
Ba, Bb-~-~----------- iSevere;: |Severe: iSevere: |Severe; iSevere: 
i too clayey. } shrink-swell, i shrink-swell, i shrink~swell, i shrink-swell, 
| low strength. | low strength. | low strength. {| low strength. 
i 1 4 ! 
q 1 1 ! 1 
Brewer: } I | i } 
Br, 'Bs------------ {Severe: {Severe: iSevere {Severe {Severe: 
{| too clayey. i floods, i floods, | floods, i shrink-swell, 
H { shrink-swell, } shrink-swell, { shrink-swell, ! low strength. 
H | low strength. {| low strength. } low strength. H 
' | 
Canadian: H ' i i H 
Ca----------------- iModerate: iSevere: Severe iSevere: {Moderate: 
i floods, { floods. | floods, i floods. i floods, 
H i i H } low strength. 
H i i i i 
Carwile: 1 i i } i 
Ce~-~------~+~------ Severe: {Severe: {Severe |{Severe: Severe: 
{ wetness, | wetness, t wetness, i wetness, | low strength, 
| floods. ! floods, | floods, | floods, i shrink-swell. 
H 1 shrink-swell. shrink-swell. shrink-~swell. ' 
| : 1 1 1 
Corbin i | i i i 
Cranennnnn nn n-nn === Moderate: }Severe: {Severe: |Severe: iSevere: 
} too clayey. } shrink~swell, { shrink-swell, | shrink~swell, } shrink-swell, 
! low strength. ' low strength. ' low strength. ' low strength. 
' 1 1 ' 
Crisfield: } ' ' i I 
Cs----------------- {Moderate: |Severe: jSevere iSevere: |Moderate: 
} floods, | floods. | floods. | floods. } floods, 
H i H H } low strength. 
i i | ! H 
Dale: H i i | | 
Da------- nen ee een e {}Moderate: iSevere: iSevere: } Severe iModerate: 
1 floods. | floods. { floods. { floods, } low strength, 
H H i H } shrink-swell, 
i H H i i floods. 
H i : i i 
lpr: i i 1 i } 
Dale part~--------- iModerate: iSevere: iSevere iSevere iModerate: 
i floods. | floods. | floods | floods. } low strength, 
i i H H { shrink-swell, 
i H \ i } floods. 
| H H H i 
Reinach part------ iModerate: ;Severe: {Severe: iSevere: iModerate: 
| floods. { floods. | floods } floods. i low strength, 
i | | H ! floods. 
i i i i H 
Elandeo: { i i H i 
Baenn-nee ene n nen ene {Moderate: iSevere: {Severe |Severe: iModerate: 
| floods. i floods. | floods. } floods. { low strength, 
' { H H ! shrink-swell, 
' H { i | floods. 
EQssessesen5—-----5 'Severe: }Severe: {Severe: jSevere: {Severe 
floods. floods. H floods. H floods. H floods, 
1 1 1 rT t 
Farnum: ! i | i i 
Fa, Fb, Fe, Fd----- iModerate: iModerate: {Moderate iModerate: iSevere: 
! too clayey. | low strength, { low strength, {| low strength, { low strength. 
H {| shrink-swell, ' shrink-swell. 1 shrink-swell. 
1 1 
1 ' ' i] 1 


See footnote at end of table. 
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TABLE 8.--BUILDING SITE DEVELOPMENT-~Continued 


q 
1 
Soil name and H Shallow 
map symbol excavations 
i 
Kirkland: | 
Ka, Kb, Ke--------- iSevere: 
{ too clayey. 
1 
1 
i 
Lesho: i 
[Osesescessecesncsn }Severe: 
| floods, 
| wetness, 
| 
Lincoln: ! 
L8ennen enn wen ewe enn {Severe: 
! floods, 
; cutbanks cave, 
t 
' 
Milan: i 
Ma, Mb, Mc, Md----~ jModerate: 
} too clayey. 
4 
: 
i 
Owens: i 
On, 00-~----------- jSevere: 
too clayey. 
i] 
lop: | 
Owens part-------- iSevere: 
| too clayey. 
| 
Elandeo part------ {Severe: 
} floods. 
i 
' 
lor: { 
Owens partj-------- Severe: 
{| too clayey. 
! 
1 
Renfrow part-----~ iSevere: 
| too clayey. 
i] 
los: i 
Owens part-------- {Severe: 
| too clayey, 
{ slope. 
1 
, 
Shale outcrop part} 
not rated. { 
1 
1 
Pond Creek: i 
Pa, Pb------------- |Moderate: 
! too clayey. 
1 
Pe, Pd-------~------ iModerate: 
} too clayey. 
! 
H 
1 
i 
Pratt: i 
Pisencencea cece ccee Severe: 
{ too sandy, 
{| cutbanks cave. 
I 
t 
Renfrow: i 
Rae----2n- nee een {Severe: 


See footnote at end of table. 


Dwellings | Dwellings i Small | 

without H with H commercial i Local roads 

basements H basements { buildings and streets 
4 1 


Severe: Severe: Severe: Sev6re: 
shrink-swell, shrink-swell, shrink-swell, shrink-swell, 
low strength. low strength, low strength. low strength. 

Severe: Severe: Severe: Moderate: 
floods, floods, floods, low strength, 
wetness, wetness, wetness. wetness, 

shrink-swell. 

Severe: Severe: Severe Severe: 
floods, floods. floods. floods. 

Moderate: Moderate: Moderate: Severe: 
shrink-swell, shrink-swell, shrink-swell, low strength. 
low strength. low strength, low strength. 

Severe: Severe: Severe: Severe: 

shrink-swell. shrink-swell. shrink-swell. shrink-swell. 

Severe: Severe Severe: Severe: 

shrink-swell, shrink-swell shrink-swell, shrink-~swell. 
slope. 

Severe: Severe: Severe Severe: 
floods. floods. floods. floods. 

Severe: iS) vere: 


e e 
shrink-swell. shrink-swell. shrink-swell. 
Severe: 

shrink~-swell, 


low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


severe: 
shrink-swell, 
low strength. 


Severe: Severe; Severe: Severe: 
shrink~swell, shrink-swell, shrink-swell, shrink-swell, 
Slope. slope. slope. slope. 

Moderate: Moderate: Moderate: Severe: 


shrink-swell, low strength. 


low strength. 


shrink-swell, 


° 
shrink-swell, 
1 low strength. 


ow strength. 


Moderate: Moderate: Moderate: Severe: 
shrink-swell, shrink-swell, slope, low strength. 
low strength. low strength. shrink-swell, 


low strength. 


shrink-swell, 
low strength, 


shrink-swell, 
low strength. 


shrink-swell, 
low strength. 


shrink-swell, 
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1 
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1 
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\ 
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' 
i 
{ low strength, 
i 
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1 
i 
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qd 
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Slight----------- {Slight----------- Moderate: Slight. 
i slope. 
i 
' 
i 
Severe: {Severe: Severe: Severe: 
1 
1 
' 
4 
' 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


| f Dwellings { Dwellings f Small f 
Soil name and H Shallow i without { with I commercial ! Local roads 
map symbol excavations 1 basements basements \ buildings | and streets 
Neen nn nnn ne ea aaaa a aERaEROEEEE GGREEREIEeNEEEeen 
{ ' i] i i 
Rosehill: I i | { | 
RX, RS, RO--------~ }Severe: iSevere: |Severe: iSevere: iSevere: 
{ too clayey. { shrink-swell, | shrink-swell, { shrink-swell, i low strength, 
i low strength. low strength, ' low strength. shrink-swell, 
1 
1 i) ' } 1 
Shellabarger i i i i H 
Sa----------------- }Slight----------- {Slight--~--~------ {Slight----------- {Slight-~~-~~---~- Moderate: 
' low strength. 
i] t 
Sb, Sce---~+-------- | Slight-~+--+---~--- {Slight----------- {Slight~------++-~ |Moderate; Moderate: 
Slope. low strength, 
1 
Tabler H 
Tan---- 2-22 ee {Severe: Severe: Severe: Severe: Severe: 
} too clayey. shrink-~-swell, shrink-swell, shrink-swell, low strength, 
H low strength. low strength, low strength. shrink-swell, 
t 
Tivoli: | 
TV —-4 eee nee eee eee {Severe: Moderate: Moderate: Severe: Moderate; 
{| cutbanks cave, slope. slope. slope. slope. 
too sandy. 
Ustifluvents 1 
lUgn--n-nnn nnn ee Severe: e evere: 
{ floods. f floods, 
: 8 
i 
yanoss: } 
Va, Vb, Ve----- |Moderate: Moderate: 
} too clayey. shrink-swell, shrink-swell, shrink-swell, low strength, 
i low strength. low strength. low strength. shrink-swell. 
1 
i] 
Waurika: i 
WA wwnwcincan enn }Severe: e evere: 
i wetness, W low strength, 
| too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell. 
| low strength. low strength. low strength. 


This map unit is made up of two or more dominant kinds of soil. See map unit description for the 


composition and behavior of the whole map unit. 


SUMNER COUNTY, KANSAS 


TABLE 9.--SANITARY FACILITIES 


("Peres slowly" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 
rate soils] 


Soil name and 
Map symbol 


Br, !Bs---------- 


Fo, Fe, Fd------- 


Kirkland: 


Ka, Kb, Ke------- 


| Septie tank 
| absorption 
H fields 


1 peres slowly. 


i 
iSevere: 
| peres slowly. 


H 
| 
{Moderate: 
! floods. 
| 
| 
|Severe: 

percs slowly, 


| 
wetness, floods. 


| 
iSevere: 
| peres slowly. 


|Moderate: 
{| floods, 
i 


{Moderate: 
floods, 


Moderate: 
| floods. 
Moderate: 
{| floods. 
i 


|{Moderate: 


floods. 


| 

|Severe: 

| floods, 

i 

} 

{Severe: 

| peres slowly. 
{Severe: 

| peres slowly. 


|Severe: 
| peres slowly. 


floods, 


See footnote at end of table. 


! 

1 

i Sewage lagoon 
i areas 


eepage, floods. 


Severe: 
wetness, 
floods. 


! 

1 

i 

| 

! 

1 

J 

1 

1 

' 

i 

' 

t 

! 

I 

t 

1 

! 

! 

| 

t 

1 

| 

1 

! 

H 

H 

1 

1 

! 

i] 

4 

1 

! 

! 

! 

i 

1 

! 

4 

t 

| 

H 

} 

| 
|Moderate: 
| seepage, 
| slope. 

! 

| 
Moderate: 
| seepage. 
H 
{Moderate: 
! 
| 
i] 
1 
| 
| 
| 
1 
' 
! 
1 
! 
1 
! 
1 
i) 
f 
1 
1 
i} 
| 
1 
1 
1 
i 
| 
1 
i} 
{ 
4 
i 
4 
i 
{ 
{ 
J 
1 
H 
| 
1 


seepage. 


Moderate: 
seepage. 


| Trench 
i sanitary 
H landfill 


|Severe: 
| too clayey. 


| 
|Severe: 
too clayey. 


Severe: 
seepage. 


H 
' 
! 
H 
{ 
I 
| 
| 
{Severe: 

| floods, 

| too clayey. 
|{Moderate: 
too clayey. 


Severe: 
seepage, 


Moderate: 
floods, 
too clayey. 


Moderate: 
floods, 


Moderate: 
floods, 


Moderate: 
floods, 
too clayey. 


Severe: 
floods, 


{Moderate: 
| too clayey. 


|Moderate: 
too clayey. 


| 
{Severe: 
too clayey. 


Severe: 
floods, 
wetness, 


| 
H 
I 
I 
! 
| 
i 
| 


Area 
sanitary 
landfill 


Moderate: 
floods. 


Severe: 
seepage, 


Severe: 
wetness, 
floods. 


Moderate: 
floods. 


Moderate: 
floods. 


Moderate: 
floods. 


Mo 
floods. 


Severe: 
floods, 
wetness, 


See text for definitions of "slight," "moderate," "good," "fair," and other terms used to 


| Daily cover 
| for landfill 


{Poor: 
| too clayey. 


Poor: 
hard to pack, 
too clayey. 


too clayey, 
thin layer. 


oo clayey. 


ore 


ir: 
oo clayey. 


mm 


{Fair: 
{ too clayey. 


[Fair: 
| too clayey. 


thin layer, 
too clayey. 


thin layer, 
area reclaim, 
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Soil name and 
map symbol 


Lincoln: 


lop: 


Elandeo part---- 


lor: 


Owens part«~---- 


Renfrow part---- 


los: 


Owens part~-~--- 


TABLE 9.--SANITARY FACILITIES--Continued 


| Septic tank 
| absorption 
! fields 


iSevere: 
floods. 


\Severe: 
{| percs slowly. 


|Severe: 
| percs slowly. 


{Severe: 


|Severe: 
| peres slowly. 


{Severe: 

! floods, 

i 

I 

{Severe: 

{ peres slowly. 


{Severe: 
{| peres slowly. 


}Severe: 
{ percs slowly, 
slope. 


Shale outcrop part 


not rated, 


Pond Creek: 


Rosehill: 


Ro, RS, RXs----== 
Shellabarger: 

Sa, Sb, Se--+------ 
Tabler: 

Ta--~--0= woe e nnn 


| 

| 

{Severe: 

| peres slowly. 


{Severe: 
| peres slowly. 


! 
|Slight--------=- 
I 


{Severe: 
| peres slowly. 


| 

|Severe: 

{| peres slowly, 
{| depth to rock. 
| 


| 

Pe eonen== --- 
| 

{ 

{[Severe: 

! peres slowly, 
{ wetness. 


See footnote at end of table. 
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t 

4 

| Sewage lagoon 
{ areas 


Severe: 
seepage, 
floods. 


derate: 
lope. 


= 
ao 


Severe: 
slope. 


e 
floods. 


Moderate: 
Slope. 


Moderate: 
slope. 


Severe: 
slope. 


| 

{ 

I 

| 

i 

{ 

| 

i 

| 

| 

! 

| 

| 

{ 

| 

I 

| 

| 

| 

| 

1 

| 

{ 

, vere: 
| 

i 

| 

| 

{ 

i 

{ 

{ 

| 

| 

| 

{ 

| 

| 

i 

| 

| 

| 

| 

{ 

| 
{Moderate: 
| slope. 
| 
{Severe: 
| seepage, 


Moderate: 
slope. 


Severe: 
depth to rock, 


Moderate: 
seepage. 


| 
| 
| 
| 
| 
| 
~|Mo 
| 
| 
| 
1 
| 
| 


Slight------~- -- 


Trench 
sanitary 
landfill 


i 
{ 
| 
4 
i 
! 
{Severe: 

| floods, 

| seepage. 

! 

!Moderate: 

i too clayey. 


' 
|\Moderate: 
too clayey. 


vere; 
oo clayey. 


ro 


vere: 
oo clayey. 


to 


Severe: 
too clayey. 


vere: 
oo clayey. 


wo 


too clayey, 
slope. 


|Moderate: 
| too clayey. 


Moderate: 
too clayey. 


e 
too ahayeys 


Severe: 
too clayey. 


| 
| 
| 
! 
{Se 
is 
i 
| 
i 
{ 
| 
{ 
| 
| 
| 
! 
| 
i 
| 
i 


|Severe: 

| wetness, 

| too clayey. 
! 


| Area 
H sanitary 
i landfill 


Severe: 
floods, 
seepage, 


Se 
wetness, 


| Daily cover 
{ for landfill 


air: 
too sandy. 


{Fair: 
| too clayey. 


{Fair: 


| too clayey. 
H 
' 
1 


}Poor: 
too clayey, 
area reclaim, 


Poor; 
too clayey, 
a 


rea reclaim, 


1 
1 
I 
4 
' 
! 
1 
| 
i 
1 
1 
| 
|Good. 
I 

| 


{Poor: 


! too clayey, 
| area reclaim. 


}Poor: 
thin layer, 


I 

! 

1 

i 

{Poor: 

| too clayey, 
| area reclaim, 
| 

1 

1 

i] 

' 


{Fair: 
too clayey. 


{Fair: 
| too clayey. 
' 


H 
[Fair: 
| too sandy. 


{Poor: 
{ thin layer, 


{Poor: 

| too clayey. 
| 

i 

i 

jeoees 


| 
{ 
[Poor: 

{| hard to pack, 
too clayey. 


TABLE 9.--SANITARY FACILITIES-~Continued 


SUMNER COUNTY, KANSAS 


87 


I Septic tank f | Trench H Area ] 


Soil name and 
Map symbol 


| absorption 
| fields 


i 


{Moderate: 
| slope. 


! 

| 
{Severe: 
{ floods. 


{Severe: 
| peres slowly, 
| wetness. 


! Sewage lagoon 
areas 


Severe: 
seepage, 
slope. 


Severe: 
floods, 
slope. 


|Moderate: 
seepage, 


| sanitary 
H landfill 


Severe: 
seepage, 
too sandy. 


Severe: 


e 
floods, 


M 


oderate: 
too clayey. 


i 
I 
| 
t 
| 
| 
H 
| 
H 
1 
i 
{ 


i 
| Severe: 
| too clayey. 


H sanitary 
| landfill 


Severe: 
seepage, 


vere: 
loods,. 


oO 


{ Daily cover 
! for landfill 


or: 
oo sandy. 


to 


{Fair: 
| too clayey. 
! 


i 
{Poor: 
| thin layer. 


IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 10.-~CONSTRUCTION MATERIALS 


({"Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 
Glossary. See text for definitions of "good," "fair," "poor," and "unsuited" ] 


strength, wetness, 


I I i | 
Soil name and H Roadfill H Sand i Gravel ! Topsoil 
map symbol | I 
4 
{ i i I 
Bethany I t i | 
Ba, Bb---------~~---- {Poor: [Unsuited~~-~~-------- |{Unsuited----~-~------- tFair: 
} low strength, i ! { thin layer. 
1 shrink-swell, H { 
1 
i] 1 3 { 
Brewer: I ! | i 
Br, 1Bs--~...-------~ 'Poor: 'Unsuited------------- !Unsuited------------- 'Pair: 
! shrink-swell, ! H | too clayey. 
low strength, 1 
1 
$ { t | 
Canadian: i i ! f 
Cann-e nen n ene =e ee {Fair: }Unsuited--~~~~---~+---- !Unsuited------------- {Good, 
low strength. 1 
. 1 f | 
Carwile: { H i | 
CO mmm enn n nnn en nnn e == {Poor: [Unsuited------------- {Unsuited------------- {Poor 
1 low strength, H I | thin layer. 
{! shrink-swell. H H H 
1 1 ' 1 
t t 1 if 
Corbin: { i H I 
Crane n eee ene eee [Poor: tUnsuited-----------<= | Unsuited----------.-- {Fair: 
1 shrink~swell, i H | thin layer. 
| low strength. I H 
H 1 i I 
Crisfield H I i i 
C8 e-002----- ~~ eee {Fair: {Poor: }Unsuited-~~~-~------~ tGood, 
low strength. { excess fines, i 
t I ' t 
Dale: H i I { 
Dannanene--- ee nee tFair: |{Unsuited-~--~--------- {Unsuited---------eee- {Good, 
{ low strength, ! I t 
} shrink-swell. | H 
{ | H H 
Ipr;: { ! H ! 
Dale part------<----- {Fair: iUnsuited-----~------- | Unsuited~-~----~-++~- {Good, 
! low strength, | H I 
| shrink~swell. ; 
t I i t 
Reinach part--~----- {Fair: {Unsuited-----~-~.---- |Unsuited-------------~ tGood, 
| low strength, | 
' 1 
1 |! | 
Elandeco: i I i i 
Baennn-- nee ne ee eee {Fair: | Unsuited-~----------- [Unsuited-----------~~- iFair: 
! low strength, I i | too clayey. 
shrink-swell. i 
t t 1 4 
BGexacetuworoceaecuss 'Pair: {Unsuited+------------ {Unsuited------------- 1Good. 
! low strength, H i 
shrink-swell. | { 
! 1 { 
Farnum: i { i i 
Fa, Fb, Fe, Fd------- iPoor: iUnsuited------------- [Unsuited~-----------~ tGood, 
{ low strength, i t I 
' H H i H 
Kirkland: i ! H i 
Ka, Kb, Ke~=-----~--- [Poor: {Unsuited-~--~~~--~----- |{Unsuited------------- {Fair: 
| low strength, i | too clayey. 
| shrink-swell. i i { 
{ H { I 
Lesho: I i i | 
Lo------------------- tFair: {Pair: |Unsuited------------- |Fair: 
! shrink-swell, low H excess fines, | | area reclaim. 
1 
T 1 1 ! 
! i H | 


See footnote at end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Sand Gravel Topsoil 


4 
i 
Soil name and i Roadfill 
map symbol H 
i) 


1 
J 
i 
Shale outcrop part j} 
not rated. H 

1 

, 

Pond Creek: H 


Pa, Pb, Pe, Pd+------ }Poor: Unsuited--~+--------=- iUnsuited------------- {Fair: 
1 


t 
1 
Lincoln: I H ' 
LS een en nen n ene e eee n ne tele oo | Pairenn----- ae nnn nnn }Unsuited------~+=---=-- {Poor: 
' H too sandy. 
1’ 1 ' 1 
Milan: i i H i 
Ma, Mb, Mc, Md---~--~- {Poor: {Unsuited--~---------~ {Unsuited------++----- iFair: 
{ low strength. H H { thin layer. 
i] ' 1 1 
1 ' 4 ' 
Owens: i i H i 
On, 00--------------- {Poor }Unsuited------------- {Unsuited------------- {Poor: 
| shrink-swell. i i { too clayey. 
i H i { 
lop: i ' \ 
Qwens part---------- :Poor: i{Unsuited---~--------- i}Unsuited--~---------- }Poor: 
{ shrink-swell, i ! | too clayey. 
i] 1 1 i 
ij 4 4 
Elandeo part-----~~-~ {Fair: 'Unsuited------------~ }Unsuited------------- iGood. 
} low strength, ! i I 
| shrink-swell. i i i 
H { i i 
lor; i | H H 
Owens part—-~-~------- {Poor: {Unsuited-----+---~--~-- {Unsuited------------- tPoor: 
! shrink-swell. H | { too clayey. 
1 1 H 1 
1 1 1 
Renfrow part-------- Poor: {Unsuited------------- {Unsuited---~--------- Fair: 
! low strength, i i ! too clayey, 
i shrink~-swell. { i ! thin layer. 
i H ! { 
los: : i ! i 
Owens part~--------- |Poor: {Unsuited----------=--- {Unsuited------------= }Poor: 
, 
rT 
1 
1 
1, 
iy 
1 
iT 
t 
4 
' 
4 
! 
4 
‘ 
1 


1 
1 
t 
Pratt: ' i i 
| |Good----~----~------- {Fair: {Unsuited------------- |Poor: 
i 1 excess fines, i too sandy. 
i H i i 
Renfrow: i i H i 
1Ra------------------ 'Poor ‘Unsuited-----------~- ‘Unsuited---~----~----- iFair: 
| low strength, i ! {| too clayey, 
| shrink-swell. H i } thin layer. 
1 1 1 ! 
1 t 1 5 
Rosehill: H i i H 
Ro, Rs, Rx----~---~~-~- {Poor: }Unsuited-------~----- {Unsuited------------- {Fair: 
} low strength, { | {| too clayey, 
! shrink-swell. H H | thin layer. 
i] 1 1 1 
' 1 } ] 
Shellabarger: i { { { 
Sa, Sb, Sc----------- iFair: iPoor: {Unsuited: {Fair: 
{| low strength. } excess fines. i excess fines. i thin layer. 
4 t 1 1 
J 1, 1 1 
Tabler: } i i H 
Ta----------+-------- {Poor: {Unsuited------------- lUnsuited------------- iFair: 
} low strength, H H {| thin layer. 
} shrink-swell. } i i 
| 1 i) 1 
! 1 1 } 
Tivoli: | { H i 
TV ew ene nnn een nnn nn--- | Good ----------------- {Fair: {Unsuited----------~-- {Poor: 
ft ! excess fines. H too sandy. 
' 4 H 
t ] I 
Ustifluvents } H H ' 
Us--------~-~-~------- {Fair: lUnsuited------------- {Unsuited------------- H 
1 


See footnote at end of table, 
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TABLE 10.--CONSTRUCTION MATERIALS~--Continued 


ji 
' 
Soil name and { Roadfill 
1 
' 
' 


‘ 4 
q i) 
Sand I Gravel | Topsoil 
map symbol 1 ' 


! 
Vanoss: ! i i H 
Va, Vb, Vo-e--------~- | Poor {Unsuited~-~------+----- {Unsuited------------- |Fair: 
| low strength. 1 1 thin layer. 
| i i i 
Waurika: | H i \ 
Wa wenn enn nnn nen n ne ne |Poor: ‘Unsuited------------- {Unsuited~~---------~- {Fair: 
| low strength, 1 thin layer. 
1 


i 
} shrink-swell. 


1vfhis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 11.--WATER MANAGEMENT 
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{"Seepage," and some of the other terms that describe restrictive soil features are defined in the Glossary] 


Soil name and 
map symbol 


Dr: 
Dale part~-----~- 


Reinach part---~ 


ee ON made mineiag: qo  --- to a pee my tn ON = Me ee eee op pes ee 
| Pond | Embankments, i H i Terraces H 
} reservoir | dikes, and I Drainage } Irrigation i and i Grassed 
1 areas ! levees { H | diversions H waterways 
1 4 4 
i ! | i i i 
i ! H H H i 
|Favorable----~- {Unstable fill, |Not needed----- {Slow intake----{Peres slowly---{Peres slowly. 
! ! compressible, | i H i 
H H H i H ! 
| } | H i { 
| Favorable------ {Unstable fill, {Not needed----- iSlow intake~---jPercs slowly---{Percs.slowly. 
i | compressible. } H H | 
H | | H i i 
i } i i | ! 
| Seepage weer enne iUnstable fill {Not needed--~~- iFast intake----{Erodes easily--iErodes easily. 
1 
| | | | | | 
iFavorable-----~ {Unstable fill, {Peres slowly, {Slow intake, INot needed---~- iPercs slowly, 
{ | compressible. | floods, | wetness, H | wetness. 
i 1 } poor outlets. | { \ 
i ! { i i i 
H } i i H ! 
| Favorable------ |Shrink-swell, |Favorable------ {Slow intake, iPercs slowly---|Percs slowly. 
it | low strength. } { slope. H H 
1 H H i i | 
i } H i i i 
| Seepage-------- |Low strength, {Not needed----- [Fast intake, {Not needed----- iFavorable. 
{ | piping. H } floods. | H 
i i H i i ! 
| I i H H i 
| Seepage-~------ {Unstable fill, |Not needed----- {Erodes easily-~-{Erodes easily--{Erodes easily. 
' | piping, i i | i 
! ! compressible. | H | i 
i t t H | ! 
i ' H i H ! 
| Seepage----~---- {Unstable fill, |Not needed--~-- iFavorable------ iNot needed~---- |Not needed, 
1 “ ‘ 1 1 ; 
i } piping, } i H H 
' compressible, ' i 
4 
' 1 1 i] 5 t 
| Seepage-~--~----- {Unstable fill, {Not needed----- | Favorable------ INot needed----- {Not needed. 
} ' compressible, | } i i 
' i piping. i ' 1 | 
1 1 1 i] J | 
i} 1 1 i] $ $ 
Elandco: H i H i H ‘ 
Ea--------------- | Seepage-------- {Unstable fill, |Not needed-~--- }Favorable~-~~-- {Not needed----- |Favorable. 
I | piping, 1 i H | 
| ' compressible. | i i i 
4 4 1 1 
1 ' i] 1 1 1 
EC ween n-ne ene een | Seepage-------- {Unstable fill, {Not needed----~ i Floods~-------~-~- {Not needed----- iFavorable. 
! 1 + + 1 ! 
i |} piping, } { i ! 
| | compressible. } i i | 
| i H i H i 
Farnum: H ' H H H i 
Fa--~-~---------~ |Favorable------ {Low strength, j|Not needed----- {Slow intake----|Favorable------ |Favorable. 
} | shrink-swell. } i i H 
1 : ! rT ' } 
' 1 1 i] 1 ' 
Fb, Fe, Fd------- |} Favorable-----~ i{Low strength, {Not needed----- iSlow intake, |Favorable------ {Favorable. 
H | shrink-swell. | | slope. { 
i ! { i : 
Kirkland: | { i | | 
Ka, Kb, Ke------- | Favorable------ {Compressible, |Not needed----- {Slow intake---~-}Percs slowly, {Percs slowly. 
} | piping. i H | piping. H 
| H 1 H i | 
Lesho I | } i H ! 
Lo---—--=+~=----= |Favorable------ iLow strength, {Floods, }Floods--~------- {Not needed---~- {Favorable. 
! | shrink-swell. } wetness. ' i H 
1 1 1 1 FT 
1 i} ' 1 4 q 
Lincoln: I | H H H i 
Ls--------------~-- | Seepage-------- jUnstable fill, |Floods--------- |Seepage, {Not needed----- |Favorable. 
! ' 1 
H H 
' t 


See footnote a 


t end of table. 


piping. 


i 
if 
1 
1 


fast intake. 
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TABLE 11.--WATER MANAGEMENT--Continued 


compressible. 


| Pond \ Embankments, } i | Terraces | 
Soil name and | reservoir } dikes, and H Drainage ! Irrigation H and H Grassed 
map symbol areas levees i diversions | waterways 
1 
' { i i ' { 
Milan H i i i i i 
Ma--~------------- |\Favorable------ {Low strength, {Not needed----- {Slow intake----}Pavorable------ \Favorable. 
i ! shrink-swell. 1 { H 
Mb, Me, Md------- |Favorable------ {Low strength, {Not needed-~---- {Slow intake, {Favorable------ \Favorable. 
{ shrink~-swell. { | slope. H 
H H i i i i 
Owens: H i i ! H ! 
Onnwnwn nnn nnn n nnn }Favorable-----~ 'compressible---{Not needed----- iDroughty, {Rooting depth, {Droughty, 
percs slowly. 1 percs slowly. H erodes easily. 
4 1 t t 1 1 
00--~------------- }Favorable------ {Compressible--~|Not needed----~- {Droughty, {Slope, |Droughty, 
' percs slowly. |! rooting depth. | erodes easily. 
1 i] t 
lop: ' { ' H i H 
Owens part------ |Favorable~----- }Compressible---{|Not needed----- iDroughty, iSlope, }Droughty, 
H percs slowly. rooting depth. | erodes easily. 
i 4 ' t 1 1 
Elandco part--~-~-|Seepage-------- {Unstable fill, {Not needed----- |Floods-~---~+-- {Not needed----- iFavorable. 
' } compressible, | H H i 
H | piping. i H i H 
| i H H i | 
lor: i i i i i i 
Owens part------ iFavorable------ |Compressible---jNot needed--~--- iDroughty, {Rooting depth, |Droughty, 
' percs slowly. 1 peres slowly. erodes easily. 
1 1 i ' i ' 
Renfrow part----]Favorable-----~ {Unstable fill, |Not needed----- {Erodes easily, {Erodes easily, {Erodes easily, 
' ! compressible. | ! peres slowly. percs slowly. | percs slowly. 
} 1 i 1 H 
los: i i i i { ‘ 
Qwens part------ iFavorable------ {Compressible---|Not needed----- iDroughty, {Slope, }Droughty, 
' percs slowly. | rooting depth. | erodes easily. 
' 1 1 1 1 
Shale outcrop } i i i H H 
part not rated. } i i ! H i 
i i i ! i i 
Pond Creek: ' i i i H H 
Pa--------------- | Seepage-~------- {Unstable fill, |Not needed----- | Favorable----~-- |Pavorable-----~- iFavorable. 
: | piping. | H | } 
i H H i i i 
Pb, Pe, Pd----~-- |Seepage-------- Unstable fill, {Not needed----~- | Slope---------- |Favorable------ |Favorable, 
i 1; piping. 1 i i 
i} 4 i) 1 { 4 
1 f] ' i 1 
Pratt: i H i | 
Piscetciwecensess | Seepage---~---- ‘Unstable fill, {Not needed---~- iComplex slope, {Too sandy, {Soil blowing, 
! | seepage, i } soil blowing, {| complex slope,} droughty. 
! piping. ' fast intake. 1 soil blowing. } 
t i ' 1 1 i 
Renfrow: i H i H i H 
Ra---~-------+--- \Favorable------ {Unstable fill, {Not needed----- {Erodes easily, {Erodes easily, {Erodes easily, 
compressible. | peres slowly. 1 percs slowly. {| percs slowly. 
4 
' 4 1 1 ‘ i] 
Rosehill: I i H H i i 
Ro, Rs, Rx------- iDepth to rock--}Low strength, |Not needed----~ {Slow intake, {Depth to rock--|Rooting depth. 
H ' shrink-swell. | ' slope. i { 
i i i I ! 
Shellabarger: | i | i H | 
Sa, Sb, Se------- |Seepage-------- jLow strength, jNot needed----- iFast intake, | Piping--------- }Favorable,; 
| | piping. i i slope, 1 i 
H | i { erodes easily. } } 
i H i | i H 
Tabler i i i i i i 
eee 'Favorable------ {Unstable fill, iPercs slowly---iSlow intake--~~|Peres Slowly-~~jPeres slowly. 
4 


See footnote at end of table. 
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TABLE 11.--WATER MANAGEMENT--Continued 


unstable fill, slow intake. 


' 
1 1 
H | shrink-swell, 
1 1 
H i 
! ! 


] Pond { Embankments, j f ] Terraces T 
Soil name and } reservoir | dikes, and H Drainage {| Irrigation i and H Grassed 
map symbol areas H levees | { diversions i waterways 
I i i i 1 | 
Tivoli: i H H i i H 
Tv--------------- |Seepage-------- {Unstable fill, {Not needed----~ {Complex slope, }|Complex slope, {Erodes easily, 
i | seepage, i { erodes easily,} erodes easily,{ droughty, 
H i piping. i droughty. i fast intake. H seepage. 
1 ! t 1 4 1 
Ustifluvents: H | | H H H 
US-------- 2-H iFavorable--~-~--- {Low strength---j|Floods--------- iSlope, erodes {|Floods, {Erodes easily, 
| 1 easily. H slope. H slope. 
1 ] 1 
Vanoss; i | H { i i 
Va, Vb, Ve------- | Seepage-------- {Unstable fill, {Not needed----- |Favorable-~---~ | Favorable------ iFavorable. 
H | low strength, | | | H 
I | piping. ! i } 
i i H i ' 
Waurika: i H } } 
Wa--------------- \Favorable one -- {Compressible, i i 
1 
! 
H 
i] 


1 
] 
1 
J 
1 
H 
Wetness-------- |Wetness, {Not needed-----~ iNot needed. 
1 
, 
J 
1 
1 
t 
1 


2 SS ae 


Ithis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 12.--RECREATIONAL DEVELOPMENT 


["Peres slowly" and some of the other terms that describe restrictive soil features, are defined in the 
Glossary. See text for definitions of "slight," "moderate," and "severe"] 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 


t 
1 
J 
map symbol H 
1 
FT 
! 
1 
1 


1 
1 1 
t 4 
1 ‘ 
1 H 
i} 1 
i] 4 
1 ' 
Bethany: H H 
Ba, Bb-------------~-- |Moderate: {Slight--------------- Moderate; {Slight. 
{ percs slowly. H } percs slowly. | 
t ! 4 1 
t ‘ i 5 
Brewer | H i i 
Br, |Bs+------------- }Severe: iModerate: iModerate: |Moderate: 
} floods. 1 floods, i floods, too clayey, | too clayey. 
i | too clayey. } peres slowly. H 
i i | H 
Canadian: } i i 1 
Ca----------------~-- {Severe {Moderate: iModerate: {Slight. 
| floods. i floods, { floods. i 
i 1 4 i 
1 1 4 t 
Carwile: i | | | 
CO nnn ween ewe nen na n= | Severe: |Severe: }Severe; iSevere: 
} wetness, floods. {| wetness, i wetness. } wetness, 
H i i | 
Corbin: I i H i 
Cr------~--+-+-------- {Moderate: |Slight--------------- iModerate: }Slight. 
} percs slowly. / } percs slowly. I 
1 1 I J 
t i] 1 1 
Crisfield: | i 1 i 
CS-~++++---+---------- iSevere: {Moderate iModerate: {Slight. 
{ floods. } floods. | floods, i 
! 4 1 t 
! . 4 i 
Dale: | H H i 
Da~-~--~---+~~~--------- |Moderate: {Slight--------~-~---- {Moderate: iSlight. 
| floods. H | slopes. H 
H i i i 
Ipr: H i i i 
Dale part----------- |\Moderate: {Slight--------------- {Slight----~~~-------- {Slight. 
| floods, i { i 
I H H i 
Reinach part-------- |Moderate: iSlight--------------- iSlight-------~-~---~-- iSlight. 
| floods. I ! I 
H H i H 
Elandco: | i | i 
Ba------------------- iModerate;: iModerate: iModerate: Moderate: 
| floods, too clayey. H too clayey. ! too clayey. | too clayey. 
i] i) i) 
i 1 ] t 
EC nnn n wenn nnn nnn n ane iSevere: iSevere: iSevere; iModerate: 
| floods. H floods. | floods. i floods, 
i 4 ’ 
} J 4 i 
Farnum: i i i i 
Fa, Fb, Fe, Fd------- {Moderate: iSlight--------------- tModerate: iSlight. 
| peres slowly. i | peres slowly. { 
1 4 ! 1 
q ] 1 ' 
Kirkland: ' i } i 
Ka, Kb--------------- iSevere: {Slight--------------- |Severe: iSlight. 
| peres slowly. i percs slowly. i 
i 1 i 
4 1 4 ' 
KC www nena nnn nnn ene n {Severe: {Moderate: iSevere: iModerate: 
i peres slowly. 1 too clayey. percs slowly. }} too clayey. 
\ I. 
1 1 ' | 
Lesho: } H H H 
Low--~--+-------------- }Severe: {Moderate: iModerate: iModerate: 
| floods, | floods, | floods, wetness, | wetness, 
| wetness, | wetness. } peres slowly. H 
if ! ! t 
1 1 1 i 
Lincoln: | ' | H 
ee eee {Severe: iSevere;: iSevere: |Severe: 
{| floods, | floods. i floods. } floods. 
J i 
1 1 1 


See footnote at end of table. 


Soil name and 
map symbol 


Milan: 
Ma, Mb, Me, Md-----~ 
Owens 
On, Q0-------------- 
lop: 
Owens part---~~----- 
Elandeo part-~------ 
Jor: 
Owens part------~--- 
Renfrow part-~------ 
los: 
Owens part--------- 


Shale outcrop part 
not rated. 


Pond Creek: 


Rosehill: 


Ro, RS, RX-----=---- 


Shellabarger: 


Sa, Sb, Sc---------- 


Tabler: 


SUMNER COUNTY, KANSAS 


TABLE 12,--RECREATIONAL DEVELOPMENT--Continued 


H 
' 
i Camp areas 
i 
1 


{Moderate: 
| percs slowly. 
! 
H 
' 
! 


Severe: 
too clayey, 
peres slowly. 


Severe: 
too clayey, 
peres slowly. 


Severe: 
floods. 


1 

1 

i] 

4 

t 

i 

4 

1 

4 

! 

i] 

4 

1 

1 

1 

! 

t 

1 

1 

! 

t 

| 

H 

{Severe: 

i too clayey, 
| peres slowly. 
1 
1 
' 
I 
1 
1 
i] 
1 
} 
} 
1 
1 
f] 
13 
4 
4 
4 
4 
i] 
J 
1 
i] 
q 
i] 
| 
1 


Severe: 
peres slowly, 
too clayey. 


Severe: 
slope, 
too clayey. 


i] 
iModerate: 


i peres slowly. 


|\Moderate: 
percs slowly. 


{Moderate: 
too sandy. 


{Severe: 
peres slowly, 
too clayey. 


iSevere: 
percs slowly. 


iSevere: 


i percs slowly. 
4 
i] 
4 


' 

{Severe: 

| too sandy, 
{ dusty. 
1 
1 


See footnote at end of table. 


Picnic areas 


Severe; 
too clayey. 


Severe: 
too clayey. 


Severe: 
floods, 


Severe: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
slope, 
too clayey. 


Moderate: 
too sandy. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
too sandy, 
dusty. 


Fy 
t 
| Playgrounds 
1 
1 
4 


|Moderate: 
percs slowly. 


Severe: 
too clayey, 
percs slowly. 


Severe: 
slope, 
too clayey. 


Severe: 
floods. 


Severe: 
too clayey, 
peres slowly. 


Severe: 
peres slowly, 
slope. 


Severe: 
slope, 


| 
! 
4 
i] 
1 
t 
! 
t 
1 
5] 
i 
I 
! 
, 
| 
1 
4 
§ 
1 
1 
' 
1 
4 
\ 
1 
t 
i 
t 
! 
1 
i 
| 
4 
' 
! 
1 
! 
1 
1 
4 
‘ 
‘ 
1 
q 
4 
] 
4 
i) 
1 
1 
1 
H 
} too clayey. 
i 

t 

1 

1 

1 

1 

! 

, 


! 
|Moderate: 


1 peres slowly. 
4 


i] 
|Moderate: 
percs slowly, slope. 


Moderate: 
too sandy. 


Severe: 
percs slowly, 
slope. 


Severe: 
percs slowly. 


Moderate: 
slope. 


Severe: 


e 
peres slowly. 


Severe: 
too sandy, 
dusty. 


Paths and trails 


Slight. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Moderate: 
floods. 


Severe: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
too clayey, 


Slight. 


Slight. 


Moderate; 
too sandy. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Slight. 


Moderate; 
too clayey. 


Severe: 
too sandy, 
dusty. 
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96 SOIL SURVEY 


TABLE 12.--RECREATIONAL DEVELOPMENT~-Continued 


J 1 ' 
i] ! 1 i] 
Soil name and | Camp areas H Picnic areas i Playgrounds | Paths and trails 
map symbol H 1 H i 
Pa ee eae Rm | Sel (eee eee (A oe SIONS, [ce Ee eee 
i | i i 
Ustifluvents: ! | H H 
TY gananne--- see --= iSevere ISevere: {Severe: {Severe: 
floods. 1 floods. floods, slope. floods. 
’ 1 i] 
Vanoss: H | } i 
Va~---~-------------- [SLight=--<~=--=---—<- [Slight-~---<-<------ [SLight--~-------~-~=- Slight. 
I 
\ ’ 4 1 
Vb, Ver---nnnn n-ne eee |Slight--~-~~---------- |Slight--------------- |{Moderate: {Slight, 
H { slope. { 
i { i i 
Waurika: H | i i 
Wa 2-0 ---- nn eee en nen ne {Severe: iModerate; iSevere: {Moderate: 
{ wetness, wetness, i wetness, i wetness. 
4 ] H 


{ percs slowly. peres slowly. 


IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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SUMNER COUNTY, KANSAS 


TABLE 13.--WILDLIFE HABITAT POTENTIALS 


{See text for definitions of "good," "fair," "poor," and "very poor"] 
? 


Range~ 
land 

wild- 
life 


iWetland| 
wild- 
life 


Potential as habitat for-~- 


i }Shallow 
plants | areas 
! 


therba-} wood } erous}Shrubs}Wetland} water 


{Conif-=; 


Potential for habitat elements 
}Hard- 


and 
\legumes{ ceousjtrees {plants} 


iGrasses| Wild 


Soil name and 
map symbol 


lants} 


Bethany: 


Fair. 


Good 


Ba, Bb------~-+---| Good 


i 
1 
|} 
i 
i 
4 


Brewer: 


Good 
Good 


Br, 1Bs-----------| Good 
Caw-+-~+-----~-~--- | Good 


Canadian: 


Carwile: 


Good 


CQnenwnnnnnnnee---—} Fair 


i 
i 
' 
1 


Corbin: 


Good 


Channnannnnn--=--=| Good 


Crisfield: 


Good 


(s----------------|Good 


} 
1 
H 
t 
t 
t 


Dale: 


Good 
Good 
Good 


1 
1 
t 
' 
! 
1 


! 
1 
4 
H 


Reinach part-----}Good 


Da-------------~--j Fair 
Dale part--------j Good 


lpr: 


* 
: 


Elandco 


Good 
Fair 


rT 
1 
| 
i 
t 
4 
d 
1 


Ea------~-+----+--~] Good 
EC-------------~--| Poor 


Good 
Good 


Fde-----------}Fair 


Fa, Fb--~-----=----} Good 


Farnum: 


Fe, 


Ka, Kb, Kew~-------| Good 


Kirkland: 


Lesho: 


Lo~----~----------| Fair 


. 
2 


Lincoln 


’ 
5 
! 
I 
F] 
1 


Ls+---------------] Poor 


1 
T 


tha, Wd ste nnnnedeae ale 


Mb----------~-~{Good 


Milan: 
Ma, 


See footnote at end of table. 
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TABLE 13.+-WILDLIFE HABITAT POTENTIALS-~Continued 


Range- 
land 

wild- 
life 


! 
t 
Sy 
i°) 
fy 
od 
aow@o 
HG O 
Ad aA ot 
OjPet a 
OOo = 
aS 
n 
ao io t w& 
ucUuN 
Ao Gad 
OS] O et ort rf} 
aS = 
» 
S| 
vy 
vyorvla 
os oc UH 
Al @ 4 
Add 
° = 
= 
° n 
a a 
a o 
@ oo) 
py a 
wn 
1) 
» 
s 
a] 
a 
a 


t 


erous|Shrubs|Wetland} water 


iConif-; 


Potential for habitat elements 


n 
» 
s 
i) 
a 
a. 
ton 
3aOoo 
LO 
OFeK 
tees » 
tn a 
a3 4) 
wmaoc 
aAkod 
a OOF 
net 
n n 
oe oOo 
NOE 
nos 
@ @ 60 
a) 
Oo A 
s a 
daUD 
oo 00 
6 oO & 
o no 


Soil name and 
map symbol 


. . Py . . ° . . . . . . . . ° . . . 
me & S a Se a 1S] say u fa Ls) iu i Ls i a ke) sy 
° co] ° cd fo] A is} od a vd ct od od ia ° ° ° od 
o ° fo] is) [s) a °o i] o w ic) iv) [3] st] Le] Oo 2) © 
Au Oy a fe An G& a fu fu fo iy Go & Lm oO Qa oO ta 

. ry . . . ° « ° . . - . * . ° . 
a i= u Se a & 2) Sy ie) Sa a Sa i Sa <7 i 
nO ao mo mo mo ->o mao mo mo moO mo ~AO Panel a moO ao ~ oO i 
& Oo uO i Oo Oo 4 0 & Oo no uo & O & oO ao & Oo uo ° uo u Oo uO od 
on on oa oa oa oa ona oa oa oa on on, oa ie] oa oo, on os 
> > > > > > = > > > > > > pa) > > > fu 
is) Se i= uo) i) yg & Bo! & a] Sa ue] uD ue) a u ued a 
2) ° ie} ° ° 3 ie} ° A o ° ie} fo) ° ° ° Oo ca 
o 9° lo) oO Oo oO o ° a ° oO ie} o °° ° oO Oo a 
a a On oO ia) oO a) o Bu o fu oO oO o ou [-s) o fu 
Se u Baa Ls) iu uo ke no] a a=) a ue) UU Ko] a me Ko] me 
Bal ta) A A cal fe] ia! fe) A °o A le} ° ° ° ° ° A 
Ess} wo i} a a ie) o ie) oe ie] a o ie] ° ° o oO is) 
fk Ou Gy ics) iy o fy oO fu oO fa o o o a ay o ty 
* « Py . . ° ° . . . * . . ° . . 
ay i i u a a Sa fe. u Ls i=) a a a a a 
>O ~ Oo >o ome) ~O ~™O ao mo moO >O > O > Oo >Oo a >o moO >o Ls) 
& Oo & oO uo iO uo ce) & Oo ne) uO uo “90 uo uO ° “oO & Oo & oO vd 
oa oa oo oa oo oa oa oa oo, oa oa oa on ° oa oa oo iw) 
> > > > > > > > > > > > > iss) > > > tu 
. . . * . . . . 
.s) a Sa u u & ka a 
mao > O mo & mo i mo ue ~o a a 7) & u ~>o ao a Se 
uo wo uo fe) Lo ° “Lo ° “oO ° ° fo) ° ° “oO uo i} al 
oa oa oa Oo oa o on o oa, ° o Oo o ° oa oa le} i] 
> > > a ad iS) > a > is ay Ay Ou ou > > Os fy 
a) Sa a ke) i=) i a Ls) & i a ay i= & i=) ue uel oy 
° ° eo] ° ° wd ie} od al cd rt “d dA ial °o ct ie} cal 
o °o jo] ° eo) a ° wo @ a o wo oO o oO i ° a 
As a Aa oOo iss) & Oy iss) Bu <3) xy fy ty fx Ay fa oOo & 
is} a he i i u i a is) is Se is bh o .) ) i) i 
oO ° ° °o ° te] ie} ° °° fo) ° Oo ° i} ° A ° io] 
o ° o ° ° o ° ° ° o ° oO ° i°] ° i o ° 
[aw O ay a a. a, a. a a0 <5) ian) An is) o As i ay on 
ce i) io) he] & ao) fe uel cs a=) a UU uu ue] a ue Uv io) 
° ° ° ° ° ° °° ° od ° fo] ° ° ° ° A ° .°] 
oO oO oO (2) oO i) oO fe] fa) o 5 ie} io) ° ° bu o ° 
Oy a a, o Aa, Oo a oO i oO a o o o Au te, oO is) 
a Lay a u Loy i say ae) Ly i=) i ko] ad a) & is) U fe 
od al od a] nat a! “A ° Bal Al pal oO (°) od od fo] Oo od 
« i @ wo ist) a i o a oO @ 3° fe) wo wo o o is) 
fu te, is Gu a3 xy iss) o Gy cu Cs o Oo fy fr Oy oO Ga 
Se Se oT Ls) a he] u UU od Co Kod us] no) Ko] a is] Ke] UD 
od oA ot A A ° at ° ° °o ° ° ° ° ° ° Oo 1°) 
su a bu i a 2 i] ° ° ° fo] o ° o ° fo) Oo ° 
fy fu fe fo ty Oo fu oO o o Oo o o o iss) Aa o o 
my 
u 
Lay o ke a is) asd oy no & as) Se Dv & ae] Be >aOo i: ke 
nal te] ie} fe] fo) fe) ° fe) of ° et ° oft ° ° & oO ° od 
a oO Oo jo) [e] oO le) is] a ° a Oo i) o o oa, le} [u} 
Gy ios) ou is aa o on oO Fu oO fa Oo we o & > o i 
' ! ' t t t t ' 1 ' ' i] ' 1 t ' i] t] 
i ! ' ' t t t i] i i] i} i] ' t i] ! i] 1 
t J ! t i] i] t . t u t i ‘ v 4 t 4 i) ' 
t t t ! i) 1 { UU t 1 ! t i) ! ' ' t i ' 
t ' U i] ' t i] ao Uv t t t | ' ! t ! ! t 
t t t pad 1 - t Oo, Qu ' t 1 4 ' ' ' t i t 
' i] ' s 4 iy t Lu ! i] t ae | i] i] 1 as E t t 
' t cad iss) ad a » ok = ' t J uF i] ' i] ne i t 
! ‘ & a i a u » oO ! i] tel ot t t t pil is} t 
t i] o i a Sa MAY ' 1 i= oo? t ! ! gt > t 
a t Qa ° fo = Q oo oO ! t oe & oF t ' ! Or t 
i] t oO ° S on ! eed aos or ! i] t >t ie eae 
] i) n ko) n x n o uO 1 = Hn ot oO aaa! ash ae sO woe 
oer A 1 iz} s [= wu s Hy Ou oe Oo} Ao oe n S. 0 dail al o> Mow 
ot i o a a c o wos il ut a al Ot ail Ho a A 
Se i oO a os ov os sa Uf +l ud on eal * al ol AD Oo- ht 
os °° Ao <3) gO id no no coe ax ca 20 oo a aa >> Poa ad 30 
20 oO i=) oO oO om Sa. Oy Oo— om in ny GE dH a— o> os 
oO = _ = ao oO, a oe n ian EY > > = 


IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 


composition and behavior of the whole map unit. 
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SUMNER COUNTY, KANSAS 


TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol < means less than; > means greater than] 


~> 
1x om no o °o o o o LN LO Lo wn oo °o oo oo 
nH wo Aon -—mM - = - a mM ANON .o oo NO - NN at) 
eau to i) 1 t t t ' peed ' Nw tt ' vt vt 
re G -w ou & A vy a ed NoNnn ou a) Re a. on LVN 
Pa od - -— é 2 2 - — NT =z ee z 
w+ oo mo o 90 LA LN OLN mm mm akual mor 
‘det jp} ar af - = fo) | a =P 0 =r re) aa stat = at sr stot 
36 |O vt tt nam isa) t { peut i.) rt tet aa) tt tt 
ord lag me ort vv Vv In LOA IA Vv ho alae v oo ae 
“de aM mm nm oN AM mM uw aN an AN 
a 
eoo0 
On omen wn Ww va) wm ow e000 oO 90 00 oko) ia foo Ree) 00 00 
oO Nn nN oO © oO an an coc ~ DH AN a nH aa 
oa Tt et 1 q 1 1 1 pete t tt 4 ' tou ei 
bo fw oo oo Oo Ww =) o oO ININOLN °o Vaatay LALA = Tawtay LOL 
ra] On 0 6 2 he Gal ar mM OND => Oo eave) vay on om 
it a ee we wm mr ns i ee a a a a i a re ae ee ee re i a ee re ie ee re er ce re ee ee ee ee ree ree ee ee ne ences omen eee es ree ee ee 
2 et oo oo o 9° ° on) oo000 ° oo oo °o oo eo 
mo oo oo on) ° oOo 36 eooo ° oo oo ° oo oo 
a Vo a ad - - - = a crore ~ cr od - ~~ oo 
& aj=r 1t toe t t t t I rete ' | ts ! tu tou 
10.0 Oo ar 9 =z o 93 OMNI vay 101.0 ow a wr Ow 
os An An nan a a rn on AAAH ie) AH Da a DH Nov 
Of mim me te et ee mes ct ere ee ee me ee ne mete eee Ae ce ete ee ee cs me ce SP et mit ee ee et a ee et se te a a re ee ee ie re ee ee 
wo 2° (=| ° 
+ v ° o 2 °o 
g Plo o- oo - = oS oO eooe°o f=) oo oo ° oo oo 
o o— ot oo 1 ' t a) ocoo So oo oo ° oo oo 
O vel eu re co wo wo — _— Sol ol el —_~ --— se = -S— ee 
i. OF roy n aA a 
oO Re re re re ee re SE ee ee re ere eS Se A EO RS EE LE ET lS SS AE eh EE ED SY SS SN PU Sk Yt eM PS er ese me my 
A 
oo oo =) °o o °° eoo°o ° oo oo °o oo oo 
=r oo oo o 9 oO Qo 3 e000 Qa oo oo oO oo ao 
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my 
tm is) 
dO 4 CF S/O] 
anc oof oo oo o 9° ° Oo 9° oo000 ° oo oo oO oo oo 
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&e 
ww lal Se nN th ome Ne} .° th Oo 
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n Pond poet) U9 BSAS o >SUae PL mY ao) Poa Pegg wv PPA GgHYYAG 
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS~-Continued 


| H T Classification TFrag- ] Percentage passing T T Plas- 
Soil name and |Depth| USDA texture | 1 {ments | sieve number-- {Liquid | ticity 
map symbol | H {.Unified { AASHTO | > 3 { 4 { 10 {| 4o {| 200 { limit {| index 
inch 
in Pot Pot 
Owens: 


| i 

| i | 
Shale outcrop | | | 
part not rated. {| ! j 
| | H 

$ i 


Pond Creek: I H i 
Pa, Pb, Pe-----~--- | 0-13{Silt loam-~~----~- IML, CL, 


Loam, silt loam, bee ML 
clay loam. | 


| { I 1 { | | 
i i i i i | 1 
| } | i i ! | 
i i ! I i ! { 
} | i I i ! i 
i { i | i ! { 
ja~4, A-6{ O {100 | 100 {96-100/65-97 | 22-37 | 3-14 
{ CL-ML | { } { i } | 
113-60{Silty clay loam,{CL, ML {A-A4, tf 0 $100 }$ 100 §96~100}{65-98 | 30-43 | 7-20 
\ | clay loam, | A-6, | i I i | ! { 
i i | 1 A~-7 i i | H | i i 
| | H | | i | I | ! H 

Pd~--------------- | O-7 [Silty clay loam-{CL, CL-=ML{A-6 to  ¢ 100 { 100 [96-100}65-97 | 27-43 | 8-20 
| 7-60{Silty clay loam,{/CL, ML {A-4, tf o $100 { 100 {96-100}65-98 { 30-43 | 7-20 
| ! clay loam, | 1 a-6, | } | | | | { 
| | i | A-7 | i ! | / I | 
| { ! { | i | | | i H 

Pratt: | | | | | | H | | I | 

PX wee nw eww en enn nnn | O-14{Loamy fine sand-{!SM, SP-SM/A-2, A~3] 0 {| 100 {95-100]70-100{ 7-35 | --- | NP 
144~38}Loamy fine sand,|SM, SM-SC/A-2, A~4] 0 {| 100 [95-100/90-100/15-40 {| <20 {| NP-6 
| | loamy sand. | ! | i I | | | | 
138-60}Loamy fine sand,}SM, SP-SMJA~2, A-3] 0 {| 100 {95-100]80-100] 5-35 | --- | NP 
| | fine sand. | { { i H | | i | 
H ! i | | | ! H | | { 

Renfrow: | H i | | i | | | i { 

1Ra--------------- | 0-12{Clay loam------- ICL {aA~6, A-71 0 {| 100 { 100 {96-100/80-98 { 33-49 {| 12-26 
}12-60{Clay, silty {CL, CH {A-6, A-71 0 | 100 | 100 {96-100]80-99 |} 37-70 | 15-38 
\ t clay, silty | | i | i H | i { 

j } clay loam, clay] { ! H ! | | | | 
| ! loam. | i ! H i ! | | { 
H ! i ! i | i { | | | 
Rosehill: I I | | i | i 1 | | | 

Ro, Rs, Rx-------- | 0-10}Clay loam-~~----- {CH, CL {A-7 ! o | 100 |} 100 {95-100]90-100} 40-55 | 20-30 
{10-40{Silty clay, clay!CH 1A-7 $ o { 100 | 100 195- 100 190- 100} 50-70 | 25-50 
140-48 {Unweathered | aa | awe f a-- ff wee | --- fe ee 
| ! bedrock. | ! ! | I ! | | | 
i i H ! i | i | i | | 

Shellabarger: | | H | I ! { | | | | 

Sa, Sb, Sc-------- | 0-11{Sandy loam------ 1SM, ML fA-4, A-2} 0 [95~100195-100175-100}30-55 {| <30 {| NP-5 
111-38]Sandy clay loam,{SC, CL {A-4, A-6! 0 ios. 100{95-100170-90 [35-55 {| 25-40 | 8-25 
| { sandy loam. | | | i H | 
|38-60{Sandy loan, 1SC, SM {fA-2, A-4} 0 170-100}70-100{50-80 |10-40 | <30 | NP-5 
| | loamy sand, i | i | i i | | | 
| ' sand. i | | | | i | ! | 
| { H i | I i i | | | 

Tabler: | i H { | ! i i i | | 

Ta----~~---------- | 0-9 {Silty clay loam-|CL, CL-ML}A-6, A-7] 0 {| 100 { 100 {|96-100/80-98 {| 20-40 | 3-18 
| 9-40]Silty clay, clay|{CL, CH |A~7 tf o {| 100 4} 100 {96-100190-99 | 41-65 | 18-35 
\HO~60{Silty clay, CL, CH {A~7, A-6] 0 196-100 {96-100{92~-100/80-99 | 33-60 {| 13-33 
| ! clay, silty } | | | | | | | | 
| | clay loam. i i | ! I ! | ! { 

! ! I | | i | i ! ! i 
Tivoli: | | i | H ! | | | i i 

TV ------- 222 e noe 1 0-7 {Fine sand------- 1SM, SP-SM/A-2, A-3}] 0 {| 100 {98-100]80-100} 5-35 { --- | NP 
1 7- regres sand, sand- ae SP~ ile -2, aa 0 100 a Woled= -98 |! 5-20 “<= NP 
iY 
{ 

Ustifluvents: I | | | 1 | H | i | i 
lus--------------- } 0-60} Variable-------~ ee ee ee ee 

| 1 i | I | ! | I i | 

Vanoss: t I i i ! | i | | { { 

Va, Vb, Ve-------- { 0-164Silt loam------- ‘ML, CL fA-4, a-6! 0 | 100 | 100 {96-100/65-95 | 22-37 | 2-14 
116-40}Clay loam, ea ha 1A-6, A-71 0 } 100 | 100 {$96-100180-98 {| 33~43 {| 12-20 
| t clay loam. | | i i i | | | 
{40-60} 4 ft) 100 100 Psectno eee 22-43 | 2-20 
{ i 
| i i I ! { i | | 
I H ! ! ! | ! | H 


See footnotes at end of table. 
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS~-Continued 


| i |__ Classification |Frag- | Percentage passing { | Plas- 
Soil name and {\Depth| USDA texture {| i {ments } sieve number-- iLiquid | ticity 
map symbol | | | Unified | AASHTO |>3 {| 4 ! 10 { 4O {| 200 | limit | index 
inches 

[In | | ] 1 Pet | Pct | 

Waurika: I | | i | | 1 | | { 
Wacs--s5-s-ccsceee ! 0-14}Silt loam------- {CL, ML {A-4, A~6} O | 100 | 100 [96-100]80-95 | 22-37 | 3-14 
114-40lClay, silty clay|CL, CH |A=-7 an) 195-100195-100{90-100/80-98 | 41-66 | 20-40 
{40-60]Clay loam, silty|CL, CH |A-6, A-T{ 0 190-100/90-100}85-100|80-98 | 38-55 | 16-30 

} | clay loam, | | ! { i ! | | I 

! | clay. | | ! i | | | | | 


Sr ee 


Ithis map unit is made up of two or more dominant kinds of soil, See map unit description for the 
composition and behavior of the whole map unit. 
éNPsnonplastic. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


[Dashes indicate data were not available. The symbol < means less than; > means greater than. The erosion 
tolerance factor (T) is for the entire profile] 
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Risk of corrosion 
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See footnote at end of table. 


SUMNER COUNTY, KANSAS 105 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


! { jAvailable} | | Shrink- {_ Risk of corrosion | Erosion{Wind 
Soil name and {Depth} Permea- | water } Soil {Salinity}! swell {Uncoated |} |_factors}erodi- 
map symbol i | bility [eapacity |reaction | ipotential 1 steel {Concrete | K [{ T {bility 
H rou 
In In/hr In/in pu Mmhos/om|} i i H | 
Vanoss: ! | 1 ! ! | i | I i of 
Va, Vb, Ve---~---- { 0-16] 0.6-2.0 [0.15-0.20}] 5.6-6.5 | <2. | Lowe~----- {| Low-----~ | Low------ 10.371 51 6 
116-40] 0.6-2.0 $0.17-0.22] 6.1-6.5 } <2 |Moderate--}Moderate-|Moderate~{0,37] ! 
Aad 0.6-2.0 Perea eey 6.1-7.3 | <2 le meee ewe Pome tobe: Ienennve= (Osan | 
ij t i] T 
Waurika: | | | i { H I i | I | 
Wa---------------- { O-14} 0.6-2.0 {0.16-0.20} 5.6-7.3 } <2 | Low------- |High----- ! i5 { 6 
114-40] <0.06 10.13-0.17! 6.6-8.4 } <2 }High~~---- \High-~~-- {Moderate~ | } 
140-6018.06-0.2 10.15-0.19| 7.4-8.4 | <2 |Moderate--|High aonnn {Moderate-|--- | | 


I,his map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 16.~+-SOIL AND WATER FEATURES 


The symbol < means less than] 


[Absence of an entry indicates the feature is not a concern, 
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See footnote at end of table, 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


| Floodin High water table Bedrock 
Soil name and {Hydrologic] | | 
map symbol | group | Frequency { Duration |Months | Depth | Kind | Months | Depth {Hardness 
1 
t i Fe in 
Owens: | | i | i I i | i 
Renfrow part~-~-} D |None---~-=--| c= | --- { >6.0 t --- {wee 1 >60 | == 
i ! | i ! | | | I 
Tos: ! | | ! i ! { I | 
Owens part------ | D |None~------- | --~ | See 1 >6.0 | == {o --- | 10-20 |Rip- 
| | | i { ! | | | pable 
{ I i ! i | ! ! ! 
Shale outcrop | ! ! | | | | I ! 
part not rated. | | | i | | | 1 ! 
{ I | | i I | i | 
Pond Creek: | i ! H i | | H | 
Pa, Pb, Pe, Pd--~| B {None~~~----- I Cees fe--- | 6.0 |  --- —— { >60 | === 
l I i ! H i H t { 
Pratt: 1 i i ! i 1 i ! i 
PX--22-~--------- | A |None-------- H --- | --- } >6.0 | --- fo =-+ | >60 [ --- 
i | H ! i | H ! | 
Renfrow: ! ! ! | | | ! | | 
lRa-----------~-- | D |None-------- {se fm--- | 96.0 | ane | -a- | >60 J --- 
I I i | I | H | 1 
Rosehill: | ! i | ! i | | i 
Ro, Rs, Rx-~------ | D |None-------- {0 === P--~ | >6.0 $  --- {  --- { 20-40 }Rip- 
{ H I | | | | i | pable 
I I H H H | | { | 
Shellabarger: | | ! | | ! i | i 
Sa, Sb, Sc------- | B |None--~----- {0 awe fw-- | 96.0 $9 -ne fo --- { >60 { --- 
i } i | | i i i i 
Tabler: | { | | { H i | i 
Passaeneateccassn | D [Mens =sse-5- | --- | --- 2.5-3.5 pemenee | Oct-Apr i >60 --- 
t 
Tivoli: | | { { I i ! | | 
TV een anne nen nee } A | None-------- | --- f --- 4 >6.0 | ao }o wne $ >60 f[ --- 
| ! i | H i i ! i 
Ustifluvents: I ! | | | | I I i 
VU g-ecnnen nena \ B \Frequent----|Very brief|Jan-Dec} >6.0 } 0 wee foo <= 1 >60 | <== 
| I { to brief.| | I } H ! 
H H | H | i i | | 
Vanoss: ! i i ! i i ! i ! 
Va, Vb, Vo------~ i B |None-------- | ee fa-m- | 6.0 | one [fo --- 1 >60 | === 
| | | | | I | ! 
Waurika: i i | ! ! ! ! i | 
Waesaecseece uses | D |None~---n-n= |. tee f --- [{ 1,.0-2.0 {Perched | Mar-May | >60 {| --- 


Irhis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 17.--ENGINEERING TEST DATA 


(Tests performed by the State Highway Commission of Kansas in accordance with standard procedures of the American Association of 
State Highway and Transportation Officials (AASHTO) except as stated in footnotes 1 and 2] 
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See footnotes at end of table. 


TABLE 17.--ENGINEERING TEST DATA--Continued 


! H H ! density! {passing sieve--2 H smaller than--2 H H ification 
H H H { I i { { i I | i 
Soil name and } Parent } Report |} i H i } i { \ ! i 1 £ tS twmle 
location i material | No. iDepth|Maxi-[Opti-~] i H H H I i io PORE OY 
{ mum {| mum | No. | No. {No. {0.05 | 0.02/0.00510.002! uo [Bul Bia 
i i i ! i 110 $40 {$200 { mm { mm {mm {om | 3 1QSt 21a 
H i i i H i i ! i H H i if ian | =U 8 
a a 
' 4 1 ! 4 t ‘ 4 1 4 1 5 4 H t 1 
! H i In {Lb/cul Pet { i i i i } I i Pet | i i 
1 t 1 1 ft ' q 1 i 4 1 1 i ' 4 1 ! 
t 1 t tt he 1 { t t { 1 t t 1 t t t 
H i i 1 H | H I ! I i i ! { I i 
Rosehill clay loam: { ! I { i { I H H I i i i i i i 
About 525 feet south {Clayey shale. {S71-Kans } ! \ Hl { i I i H i ! I i { 
and 85 feet east of | 1 96-4-1 | 9-271 95 | 24 | 100 | 100! 97 | 93 $76 $51 {| 44 { 61 |} 39 LA-7-ICH 
the northwest corner } ; ! H H H t H I H H H H H 16 i 
of the northeast ! { H ! H i ! | | i I i { ! 1(20)} 
quarter of sec, 24, |} 1 96-4-2 §=}27-38{ 99 | 22 | 100 | 100 | 99 | 96 [79 {56 {49 {| 64 | 42 [A-7-|CH 
T. 31 S., Ro 1M. ! i H { i I i I I H I i H I 16} 
About 5 miles north of} I H H { ! H { H i i H I I 1(20)! 
Wellington city limits! 1 96-4-3 {38-45} 94 1 25 {| 100 | 99 | 95 | 92 | 83 { 63 {| 52 1 71 «| 4T {A-7T-1CH 
on U.S. 81 highway and! i i { i i H H i I i H i i 16} 
1/2 mile east. (Non- { I { I H I I I ! H I ! | 1(20)} 
modal in B21t and B22t} 1 96-4-4 = f45-54} 91 | 29 «| 100 | 100 | 95 | 8B tf 7H § 59 PAT ff 67 | 37 [A-7~-1CH 
with regard to color. | { { H i I i I ! H i I i i 15 
Nonmodal with regard } H i H } ! { { { i ! I i I $(20)} 
to depth to shale) { I { i i H i t i H i i i { ' { 
H i i i i I I { i i i H I i H H 
Owens clay: } ! I i ! i ! H I i i I ! i i i 
About 200 feet south {Clayey shale. {S71-Kans | i I { H i i ! I i I i i i 
and 500 feet west of } i 96-5-1 i 0-6 | 100 { 21 {100 | 98 | 94 ; 89 {| 68 $49 | 39 $ 48 f 25 fA-7-ECL 
the northeast corner {| } Hi H } H H H H H i H ! | 16 H 
of the southeast i i i i Hl i H ! H i i i { i 1(16)} 
quarter of sec. 16, ! 1 96-5-2 $ 6-18! 104 | 20 {| 100 | 94 | 88 { 83 {| 70 {47 | 29 f 4H f 21 f[A~7-[CL 
T. 33 S., RL 1 E ! H t I ! I H ! H H 1 i 1 i i6 
(Nonmodal in surface | H H { i i i { i { H ! i i 1(13)1 
layer with regard to | 1 96-5-3 118-26! 110 1 18 | 99 | 97197 {95 {91 {67 { 42 139 ¢ 17 {a-6 ICL 
sand content) } { i | 1 i } i i j \ { i t (11) I 
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lpased on AASHTO Designation T99- 61, Method A, (1) with the following variations: (1) all material is ovendried at 230° F; 
(2) all material is crushed in a laboratory crusher after drying; and (3) no time is allowed for dispersion of moisture after 
mixing with the soil material. 


2Mechanical analyses according to AASHTO Designation T88-57 (1) with the following variations: (1) all material is ovendried 
at 230° F and crushed in a laboratory crusher; (2) the sample is not soaked prior to dispersion; (3) sodium silicate is used as the 
dispersing agent; and (4) dispersing time, in minutes, is established by dividing the plasticity index by 2; the maximum time is 15 
minutes, and the minimum time is 1 minute. Results by this procedure frequently may differ somewhat from results that would have 
been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material is 
analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including 
that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette 
method, and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The 
mechanical analyses used in this table are not suitable for use in naming textural classes for soils. 


3Based on AASHTO Designation M145-49 (4). 


4Based on the Unified soil classification system (2). The SCS and Bureau of Public Roads have agreed to consider that all 
soils having plasticity indexes within two points from A-line to be given a borderline classification. An example of a borderline 
classification obtained by this use is CL-ML. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


nn 


Soil name ! Family or higher taxonomic class 

I 

Bethany-~------~~~-~----~-~- | Fine, mixed, thermic Pachic Paleustolls 

BPeWCP ww anne ene ene nnn | Fine, mixed, thermic Pachic Argiustolls 

Canad ian~~-------4----- ~~ | Coarse-loamy, mixed, thermic Udie Haplustollis 

Carwile--~~----~-~--~---~-- {| Fine, mixed, thermic Typic Argiaquolls 

Cord in-nnn nnn nnn e nee nn n= | Fine-silty, mixed, thermic Pachic Argiustolls 

Crisfield----------------- | Coarse-loamy, mixed, thermic Udic Haplustolls 

Dale-~-----~--+-----~-------- | Fine-silty, mixed, thermic Pachie Haplustolls 

Eland c0--+~-----2-----<--- i Fine-silty, mixed, thermic Cumulic Haplustolls 

Farnum----~-~-<-----<- wocee= | Fine-loamy, mixed, thermic Pachic Argiustolls 

Kirkland----+------------~ { Fine, mixed, thermic Udertic Paleustolls 

Lesnho0-----+2 2-2 - ee eee | Fine-loamy over sandy or sandy~skeletal, mixed, thermic Fluvaquentic Haplustolls 

Lincoln-~----2-0-2---- nen | Sandy, mixed, thermic Typic Ustifluvents 

Milanq--50---- een n nee e- | Fine-loamy, mixed, thermic Udic Argiustolls 

OWEN Semen nen nen ee enn ~w----| Clayey, mixed, thermic, shallow Typic Ustochrepts 

Pond Creek-------27----22- | Fine-silty, mixed, thermic Pachic Argiustolls 

Prattq------een n-ne nen nnn { Sandy, mixed, thermic Psammentic Haplustalfs 

Reinach----- we eet ence nes | Coarse-silty, mixed, thermic Pachic Haplustolls 

Renfrow----~-+-----~---~--- {| Fine, mixed, thermic Udertic Paleustolls 

Rosehill ----+~+----+<----+= | Fine, montmorillonitic, mesic Udertic Haplustolls 

Shellabarger~~------=------~ { Fine~loamy, mixed, thermic Udic Argiustolls 

Tabler-~------~~-----+----- | Fine, montmorillonitic, thermic Vertic Argiustolls 

TivOlinwennnnw cn nner ewe nn= | Mixed, thermic Typic Ustipsamments 

Ustifluvents----------~- ~--{ Loamy, mixed, thermic Ustifluvents 

Vanoss--~----~~----------+ | Fine-silty, mixed, thermic Udie Argiustolls 

Waur Lka---<-<6 nee nnn nae | Fine, montmorillonitic, thermic Typic Argialbolls 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL LEGEND 


Bethany—Kirkland~Tabler association: Deep, nearly level and gently sloping, 
fear] well drained and moderately well drained silt loams and silty clay loams on 
upalnds 
ex Farnum—Vanoss—Bethany association: 
drained loams and silt loams on uplands 
Owens—Rosehill—Renfrow association: Shallow to deep, gently sloping to steep, 
well drained clay loams on uplands 
Farnum—Shellabarger—Milan association: Deep, nearly level to sloping, well 
drained loams and sandy loams on uplands 
Canadian—Dale—Reinach association: Deep, nearly level, well drained sandy 
loams and silt loams on low terraces and flood plains 
Elandco—Brewer—Reinach association: Deep, nearly level, well drained and 
[6 | moderately well drained silt loams and silty clay loams on low terraces and flood 
plains 
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CULTURAL FEATURES 


BOUNDARIES MISCELLANEOUS CULTURAL FEATURES SOIL DELINEATIONS AND SYMBOLS __—_~ 
National, state or province ee Farmstead, house . ESCARPMENTS 
(omit in urban areas) 
County or parish as Church é Bedrock VV YY YY 
SOIL LEGEND (points down slope) 
Minor civil division ee eee ie School ‘ Other than bedrock Reseaneatanesrretenesiesverttss 
indian, (points down slope) 
SYMBOL NAME Reservation (national forest or park, Indian mound (label) . SHORT STEEP'SLOPE  —-_ _leietbinie digrtcerare piel 
state forest or park, Tower 
Ba Bethany silt loam, @ to! percent slopes and large airport) ——— Located object (label) GULLY 
Bb Bethany silt loam, 1 to 3 percent slopes GAS 
Br Brewer silty clay loam Land grant —aieeies tienes Tank (label) ° DEPRESSION OR SINK ° 
Bs Brewer complex 4 
Ca Canadian sandy !oam Limit of soil survey (label) a Wells, oil or gas SOIL SAMPLE SITE © 
: (normally not shown) 
Cc Carwile soils 
Cr Corbin silt loam Field sheet matchline & neatline Windmill hj MISCELLANEOUS 
Cs Crisfield sandy loam 
Da Dale silt loam, 2 to 8 percent slopes AD HOC BOUNDARY (label) ear Kitchen midden Blowout Vv 
Dr Dale and Reinach silt loams ‘Davis Airstrip y -— | * 
Ea Elandco silty clay loam Small airport, airfield, park, oilfield, ------~—- Rie eal Clay spot a 
Ec Elandco silt loam, frequently flooded cemetery, or flood pool al root = : 
Fa Farnum loam, 0 to 1 percent slopes STATE COORDINATE TICK Gravelly spot 2 
Fb Farnum loam, 1 to 3 percent slopes 
Fe Farnum loam, 3 to 6 percent slopes LAND alee ea 2k: — a Gumbo, slick or scabby spot (sodic) 2 
Fd Farnum loam, 2 to 6 percent slopes, eroded (sections and land grants 
Ka Kirkland silt loam, 0 to 1 percent slopes ROADS WATER FEATU RES Dumps and other similar = 
Kb Kirkland silt loam, 1 to 3 percent slopes non soil areas A 
Ke Kirkland silty clay loam, 1 to 3 percent slopes, eroded Divided (median shown DRAINAGE Prominent hill or peak 2 
Lo Lesho clay loam if scale permits) ee bi 
Ls Lincoln soils Other roads ee Perennial, double line SS Rock outcrop v 
Ma Milan loam, 0 to 1 percent slopes a Se. (includes sandstone and shale) 
Mb Milan loam, 1 to 3 percent slopes re || a eee Perennial, single line — Saline spot + 
Mc Milan loam, 3 to 6 percent slopes Ss 
Md Milan loam, 3 to 6 percent slopes, eroded ROAD EMBLEMS & DESIGNATIONS Intermittent Sele SS Sandy spot 3 
On Owens clay loam, 1 to 3 percent slopes 
Oo Owens clay loam, 3 to 8 percent slopes Interstate &) Drainage end we ig Severely eroded spot = 
Op Owens—Elandco complex, 0 to 25 percent slopes ) 
Or Qwens—Renfrow complex, 2 to 6 percent slopes, eroded Federal Canals or ditches Slide or slip (tips point upslope) ) ») 
Os Owens—Shale outcrop complex, 8 to 25 percent slopes 
Pa Pond Creek silt loam, 0 to 1 percent slopes State ® Double-line (label) SANAL Stony spot, very stony spot 0 ® 
Pb Pond Creek silt loam, 1 to 3 percent slopes 
Pe Pond Creek silt loam, 3 to 6 percent slopes County, farm or ranch Gy Drainage and/or irrigation ee Borrow area B.P 
Pd Pond Creek silty clay loam, 2 to 6 percent slopes, eroded 
Px Pratt loamy fine sand, undulating RAILROAD LAKES, PONDS AND RESERVOIRS 
Ra Renfrow complex, 1 to 3 percent slopes 
Ro Rosehill clay loam, 1 to 3 percent slopes POWER TRANSMISSION LINE Perennial S 
Rs Rosehill clay loam, 3 to 6 percent slopes (normally not shown) ‘ le 3 re 
Rx Rosehil! clay loam, 2 to 6 percent slopes, eroded PIPE LINE ee Intermittent coe se 
Sa Shellabarger sandy loam, 1 to 3 percent slopes (normally not shown) 
Sb Shellabarger sandy loam, 3 to 6 percent slopes FENCE MISCELLANEOUS WATER FEATURES 
Sc Shellabarger sandy loam, 3 to6 percent slopes, eroded (normally not shown) 
Ta Tabler silty clay loam LEVEES Marsh or swamp a 
Tv Tivoli fine sand, hilly 
Us Ustifluvents, channeled Without road mm Spring o- 
Va Vanoss silt loam, 0 to 1 percent slopes 
Vb Vanoss silt loam, 1 to 3 percent slopes With road Well, artesian - 
Ve Vanoss silt loam, 3 to 6 percent slopes 
Wa Waurika silt loam With railroad Well, irrigation o> 
DAMS Wet spot v 


Large (to scale) 
Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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